NA’SA  Contractor  Report  159062 


NASA-CR- 159062 

1^21  OO  I ?5^0 


FLIGHT  TEST  EVALUATION  OF  PREDICTED  LIGHT 

AIRCRAFT  DRAG,  PERFORMANCE,  AND  STABILITY 

/ 


Frederick  0.  Smetana  and  Stan  R.  Fox 


NORTH  CAROLINA  STATE  UNIVERSITY 
Raleigh,  North  Carolina  27650 


NASA  Grant  NSG-1077 
May  1979 


info 

ernmen 
States  in  a 
may  be  duplic 
press  limitation 
information  to  oth 
be  made  subject  to  these 


its  significant  early  commercial  potential,  this 
which  has  been  developed  under  a U.S.  Gov- 
|s  being  disseminated  within  the  Ur^ 
o^gerieral  publication.  This  infg^^^n 
d u^e^  by  the  recipient^^^^  ex- 
ublishe^^^oase  of  this 
'a>ti§.5^^^^eclpient  shall 


Foreign  release  mav 
proval  and  appro^™^ihJo>'t  licenS 
be  marked  on^^^^^r6auct^q  of  this  inf^ 
or  in  part^ 

^ral  release 


ins/\ 

National  Aeronautics  and 
Space  Administration 


irior  NASA  ap- 
^gend  shall 


juL  o 


O0PV 


LANGLEV, RESEARCH  CENTER 
LIBRARY,  NASA 
HAMPTOtL  VIRGINIA 


Langley  Research  Center 

Hampton,  Virginia  23665 


DISPLAY  81N27078/2 

81N27078*#  ISSUE  18  PAGE  2431  CATEGORY  5 

RPT#:  NASA-CR-159062  CNT# : NSG-1077  RTOP  505-10-13-01  79/05/00  712 

PAGES  UNCLASSIFIED  DOCUMENT 

UTTL:  Flight  test  evaluation  of  predicted  light  aircraft  drag,  performance,  and 
stability 

AUTH:  A/SMETANA,  F.  O. ; B/FOX,  S.  R. 

CORP:  North  Carolina  State  Univ. , Raleigh,  NC.  AVAIL. CASI 
SAP:  Avail:  CASI  HC  A99/MF  A06 

CIO:  UNITED  STATES 

MAJS:  /^AERODYNAMIC  DRAG/* AIRCRAFT  STABILITY/*FLIGHT  TESTS/*LIGHT  AIRCRAFT/* 
PARAMETER  IDENTIFICATION 

MINS:  / ATLIT  PROJECT/  COMPUTER  PROGRAMS/  EQUATIONS  OF  MOTION/  FLOW  CHARTS/ 
PREDICTION  ANALYSIS  TECHNIQUES 
ABA:  A.R.H. 

ABS:  A technique  was  developed  which  permits  simultaneous  extraction  of 

complete  lift,  drag,  and  thrust  power  curves  from  time  histories  of  a 
single  aircraft  maneuver  such  as  a pull  up  (from  V max  to  V stall)  and 
pushover  (to  V max  for  level  flight) . The  technique,  which  is  an  extension 
of  nonlinear  equations  of  motion  of  the  parameter  identification  methods 
of  Iliff  and  Taylor  and  includes  provisions  for  internal  data 
compatibility  improvement  as  well,  was  shown  to  be  capable  of  correcting 
random  errors  in  the  most  sensitive  data  channel  and  yielding  highly 
ENTER:  MORE 


A new  technique  was  developed  which  permits  simultaneous  extraction  of 
complete  lift,  drag,  and  thrust  power  curves  from  time  histories  of  a single 
aircraft  maneuver  such  as  a pul  I up  (from  to  and  pushover  (to 

for  level  flight.)  The  technique  is  an  extension  to  non-linear  equations  of 
motion  of  the  parameter  identification  methods  of  Miff  and  Taylor  and  includes 
provisions  for  internal  data  compatibility  improvement  as  well.  The  technique 
was  shown  to  be  capable  of  correcting  random  errors  in  the  most  sensitive  data 
channel  and  yielding  highly  accurate  results.  Flow  charts,  listings,  sample 
inputs  and  outputs  for  the  relevant  routines  are  provided  as  appendices.  This 
technique  was  applied  to  flight  data  taken  on  the  ATLIT  aircraft.  Lack  of 
adequate  knowledge  of  the  correct  full-throttle  thrust  horsepower-true  air- 
speed variation  and  considerable  internal  data  inconsistency  made  it  impossible 
to  apply  the  trajectory  matching  features  of  the  technique.  The  drag  and 
power  values  obtained  from  the  Initial  least  squares  estimate  are  about  15^ 
less  than  the  "true"  values.  Compared  with  predicted  values  developed  using 
previous  work  at  N.  C.  State,  the  extracted  drag  is  generally  higher.  If  one 
takes  into  account  the  rather  "dirty"  wing  and  fuselage  existing  at  the  time 
of  the  tests,  however,  the  predictions  are  reasonably  accurate.  The  steady 
state  lift  measurements  agree  well  with  the  extracted  values  only  for  small 
values  of  a.  The  predicted  value  of  the  lift  at  a = 0 is  about  33^  below  that 
found  In  steady  state  tests  while  the  predicted  lift  slope  is  13^  below  the 
steady  state  value.  Because  the  data  processing  procedure  was  unable  to 
proceed  beyond  this  initial  extraction,  detailed  performance  and  stability 
comparisions  with  predictions  were  not  attempted. 


TABLE  OP  CONTENTS 


Page 

Introduction 1 

Lift  and  Drag  Prediction 3 

Fuselage  and  Nacelles  II 

Protuberances ^3 

Calculated  and  Estimated  Lift-Drag  Polar  18 

Performance  Predictions  23 

Stability  Predictions  25 

Measuring  Drag  and  Thrust  In  Flight 35 

The  Concept 35 

Difficulties  in  Concept  Execution 37 

Amelioration  of  Solution  Difficulties  37 

Data  Filtering [ 53 

Computation  of  Derivatives  51 

Comparison  of  Computed  Acceleration  Along  the  Flight  Path  with 

that  Determined  from  Accelerometer  Indications  65 

Correction  of  Angle  of  Attack  Indications  73 

Determination  of  p(+)  74 

Conditioning  of  Other  Data  Inputs  to  the  Drag  and  Power 

Extraction  Method  74 

More  General  Power  and  Drag  Models 75 

Effect  of  Data  Errors  on  Coefficient  Extractions  80 

Reduction  of  Noise  at  Signal  Frequencies  102 

1.  Reduction  of  Bias  Error  In  a 102 

2.  Establishing  the  Probable  Values  of  a and  the 

Coefficients  of  the  Lift  Equation 104 

3.  Modification  of  a-data  to  Yield  a More  Consistent 

Data  Set i - 108 

4.  Modification  of  a-data  by  Trajectory  Comparison  110 

Application  of  Newton-Raphson  Identifier  114 

Application  of  Constraints  to  Minimization  of  Cost  Function  ...  128 

Example  Application  of  Noise  Reduction  and  Newton-Raphson  Procedure  . . 132 

A Priori  Improvement  of  Data  Compatibility  138 

Experience  with  Flight  Data  After  Application  of  Data  Compatibility 

Improvement  Procedure  I75 

Other  Approaches  to  the  Problem 178 

Gerlach's  Method  178 

I I i f f 's  Method 180 

Discussion  of  Results  184 

A Note  on  Stability  and  Performance  Evaluation  199 

Conclusions 200 

Suggestions  for  Future  Work 201 


Page 


References  202 

Appendices 205 

A:  Flight  Data  Reduction  Program  207 

B:  Model  Check  Program  377 

C:  Flight  Data  Reduction  Program  #2 431 

A Note  Added  I n Proof 768 


LIST  OP  FIGURES 

Page 

1.  Airfoil  Surface  Coordinates  Input  to  Airfoil  Program  With 

Results  4 

2.  Tail  Airfoil  Coordinates 5 

3.  Curve  Fits  for  Airfoil  Aerodynamic  Data  (Wing)  6 

4.  Curve  Fits  for  Airfoil  Aerodynamic  Data  (Tail)  7 

5.  Two-D  to  Three-D  Conversion  Results  (Wing)  8 

6.  Two-D  to  Three-D  Conversion  Results  (Tail)  9 

7.  Two-D  to  Three-D  Conversion  Results  (Vertical  Tail)  10 

8.  Body  Input  Data  (Fuselage) 12 

9.  Body  input  Data  (Nacelle) 15 

10.  Fuselage  Results  17 

11.  Nacelle  Results 17 

12.  Calculated  Aircraft  Drag  Polar  and  Wind  Tunnel  Test  Data  for 

Similar  Ai rcraft  20 

13.  Estimated  Thrust  Horsepower  Used  as  Basis  of  Performance 

Calculations  21 

14.  Longitudinal  Stability  Results-Cruise  Case,  Nacelles  Off  26 

15.  Longitudinal  S tab! I ity  Results-Cruise  Case,  Nacel les  On  27 

16.  Longitudinal  Stability  Resul ts-CI imb  Case,  Nacelles  Off  28 

17.  Longitudinal  Stability  Resul ts-CI Imb  Case,  Nacelles  On  29 

18.  Lateral  Stability  Results-Cruise  Case,  Nacelles  Off  30 

19.  Lateral  Stability  Results-Cruise  Case,  Nacelles  On  31 

20.  Lateral  Stability  Results-CI imb  Case,  Nacelles  Off  32 

21.  Lateral  Stability  Results-CI imb  Case,  Nacelles  On  33 

22.  Theoretical  CD  Vs.  Alpha 42 

23.  Theoretical  PA  Vs.  Velocity 43 

i V 


Page 

24-1.  Path  Performance  Airspeed  Time  History  44 

24-2.  Path  Performance  Acceleration  Time  History  45 

24-3.  Path  Performance  Altitude  Time  History  46 

24-4.  Path  Performance  Weight  Time  History 47 

24-5.  Path  Performance  Angle-of-Attack  Time  History  48 

24-6.  Derivative  of  Path  Performance  Angle-of-Attack  Time  History  . . 49 

24-7.  Path  Performance  Pitch-Angle  Time  History  50 

24-8.  Derivative  of  Path  Performance  Pitch-Angle  Time  History  ....  51 

24-9.  Path  Performance  Temperature  Time  History  52 

25.  Effect  of  Filtering  on  Angle-of-Attack  Time  History  63 

26.  Angle-of-Attack  Rate  Time  History  from  Filtered  Angle-of- 

Attack  Time  History 64 

27.  Difference  Between  Raw-Accelerometer  Time  History  and 

Derivative  of  Filtered  Airspeed  Time  History  67 

28-1.  Effect  of  Filtering  on  Random-Noise-Degraded  Airspeed  Time 

History 82 

28-2.  Effect  of  Filtering  on  Random-Noise-Degraded  Temperature 

Time  History 83 

28-3.  Effect  of  Filtering  of  Random-Noise-Degraded  Density  Time 

History 84 

28-4.  Effect  of  Filtering  of  Random-Noise-Degraded  Pitch-Angle 

Time  History 85 

28-5.  Effect  of  Filtering  on  Random-Noise-Degraded  Pitch-Rate 

. Time  History 86 

28-6.  Effect  of  Filtering  on  Random-Noise-Degraded  Angle-of-Attack 

Time  History 87 

28-7.  Ang I e-of-Attack-Rate  Time  History  from  Filtered  Random-Noise- 

Degraded  Angle-of-Attack  Time  History  • 88 

28-8.  Effect  of  Filtering  on  Random-Noise-Degraded  Acceleration 

Time  History 89 


V 


Page 


28- 9 

29- a 

29- b 

30- a 

30- b 

31- a 

31- b, 

32- a, 

32- b. 

33- a 

33- b. 

34- a 

34- b. 

35- a. 

35- b. 

36- a. 
36-b. 


Effect  of  Filtering  on  Randorti-Nolse-Degraded  Weight  Time 


History 90 

Effect  of  Biasing  on  Power  Available. 

Bias:  Weight  +100.0  LBF 92 

Effect  of  Biasing  on  Drag  Coefficient. 

Bias:  Weight  +100.0  LBF 92 

Effect  of  Biasing  on  Power  Available. 

Bias:  Altitude  +500.0  FT 93 

Effect  of  Biasing  on  Drag  Coefficient. 

Bias:  Altitude  +500.0  FT 93 

Effect  of  Biasing  on  Power  Available. 

Bias:  Airspeed  +0.59209  FPS 94 

Effect  of  Biasing  on  Drag  Coefficient. 

Bias:  Airspeed  +0.59209  FPS 94 

Effect  of  Biasing  on  Power  Available. 

Bias:  Airspeed  +3.0  FPS 95 

Effect  of  Biasing  on  Drag  Coefficient. 

Bias:  Airspeed  +3.0  FPS 95 

Effect  of  Biasing  on  Power  Available. 

Bias:  Acceleration  +0.1  FT/SEC**2  96 

Effect  of  Biasing  on  Drag  Coefficient. 

Bias:  Acceleration  +0.1  FT/SEC*^2  96 

Effect  of  Biasing  on  Power  Available. 

Bias:  Acceleration  +1.0  FT/SEC**2  97 

Effect  of  Biasing  on  Drag  Coefficient. 

Bias:  Acceleration  +1.0  FT/sec**2 97 

Effect  of  Biasing  on  Power  Available. 

Bias:  Pitch  Angle  +0.7  DEGREE 98 

Effect  of  Biasing  on  Drag  Coefficient. 

Bias:  Pitch  Angle  +0.7  DEGREE 98 

Effect  of  Biasing  on  Power  Available. 

Bias:  Pitch  Angle  -1.9  DEGREES 99 

Effect  of  Biasing  on  Drag  Coefficient. 

Bias:  Pitch  Angle  -1.9  DEGREES 99 


vi 


Page 

37-a.  Effect  of  Biasing  on  Power  Available. 

Bias:  Ang I e-of-Attack  +0.1  DEGREE  100 

37- b.  Effect  of  Biasing  on  Drag  Coefficient. 

Bias:  Ang I e-of-Attack  +0.1  DEGREE  100 

•• 

38- a.  Effect  of  Biasing  on  Power  Available. 

Bias;  Ang I e-of-Attack  +1.6  DEGREES  101 

38-b.  Effect  of  Biasing  on  Drag  Coefficient. 

Bias:  Ang  I e-of-Attack  +1.6  DEGREES '101 

39.  Comparison  of  Calculated  Pul lup-Pushover  Trajectory 

with  Measured  Values 143 

40.  Effect  of  Using  Jsdt  for  0 in  Calculated  Solutions 153 

41.  Level  Flight  Acceleration:  Comparison  of  Measured  and 

Computed  Values  163 

42.  Pu 1 1 up-Pushover  Maneuver  Results 168 

43 176 

44.  Pu I I up-Pushover  Maneuver  Analyzed  for  Lift,  Drag,  and  Power  . . 188 

45.  Steady  State  Lift  Coefficient  Extracted  from  Maneuvering 

Flight 194 

46-a.  Steady  State  Drag  Coefficient  Extracted  from  Pul lup- 

Pushover  at  11,000* '195 

46- b.  Steady  State  Drag  Coefficient  Extracted  from  Level  Flight 

Acceleration  at  4000’  196 

47- a.  Steady  State  Power  into  Airstream  Extracted  from  Pul  I up- 

Pushover  at  11,000'  . 197 

47-b.  .Steady  State  Power  Into  Airstream  Extracted  from  Level 

Flight  Acceleration  at  4000'  198 


V 


LIST  OF  TABLES 

Page 

I ATLIT  Drag  Buildup 19 

II  Predicted  ATLIT  Performance  With  Piper  Seneca  24 

lll-a  Power  and  Drag  Coefficient  Models 76 

lll-b  Recovered  Results  With  Various  Models  Noise-Free  (Drag)  ...  77 

lll-c  Recovered  Results  With  Various  Models  Noise-Free  (Power)  . . 78 

IV  Recovered  Results  with  Residual  Noise  81 

V Effect  of  Noise  Reduction  Efforts  on  Random  Noise-corrupted 

a-Data  (other  channels  noise  free)  135 

VI  Coefficient  Values  Obtained  with  Noise  Reduction  Procedure  . 137 


vl  1 1 


a 

X 

B 


c 

C. 


CLA 

CLAO 

CLAX 

CLQ 

D 

D 

d 

E 


m. 

I 

f(t) 

f(a) 


g 

h 

h 

h 

H(n) 

J 

L 

M 


NOMENCLATURE 

linear  acceleration  along  x-body  axis. 

- coefficient  used  in  calculating  bias  error  in  a (p.  103). 

- specific  fuel  consumption. 

- drag  coefficient, 
lift  coefficient. 

- general  representation  of  a parameter  (p.  111). 

with  angle  of  attack. 

with  respect  to  a^. 
with  pitching  velocity. 

- drag. 

- weights  on  elements  of  cost  function. 

- dimensionless  numbers  used  to  scale  weights  in  cost  function. 

- energy,  measured  at  specific  point; 

- function  of  time. 

- functional  representation  for  use  in  Newton-Raphson  process  (p.  106). 

- acceleration  due  to  gravity. 

- altitude, 
rate  of  cl imb. 

- altitude  acceleration. 

- filter  response. 

- cost  function. 

- lift. 

- slope. 


rate  of  change  of  lift  coefficient 
lift  coefficient  when  a = 0. 
rate  of  change  of  lift  coefficient 
rate  of  change  -in  lift  coefficient 


ix 


m 

n 

P 

P 

P, 

P 


q 

q 

R 


r 


S 

S 

S. 


W 


T 

T 

T 

t 


u 

u 

u 


V 

V 

V 


- mass  flow  rate. 

- number  of  harmonics. 

- power  (p.  36). 

- altitude  pressure  (p.  66). 

- stagnation  pressure. 

- time  rate  of  change  of  pressure. 

- pitching  velocity. 

- pitching  acceleration. 

differential  pressure  between  pitot  and  static  pressures. 

- gas  constant  for  air. 

- radial  displacement  or  yaw  rate. 

- area  (p.  19). 

- fit  error  (p.  38). 

- tail  area. 

- wing  area. 

- thrust  (p.  36). 

- total  time  (p.  53). 

local  free  stream  absolute  temperature  (p.  68). 

- time. 

- stagnation  temperature. 

- component  of  aircraft  velocity  on  x-'body  axis  (p.  65). 

- fluid  velocity  (p.  70). 

- acceleration  along  the  x-body  axis. 

- velocity  of  aircraft  along  flight  path. 

- acceleration  of  aircraft  along  flight  path. 

rate  of  change  of  vehicle  acceleration  along  flight  path. 


X 


w 

w 

WGTL 

WGTU 

X 

X 

X 

ax 

a 

• 

OL 

Y 

Y 

• 

Y 

Y 

y 

6* 

e 

e 

A 

y 

p 

T 

<!> 

(1) 


- weight. 

- component  of  aircraft  veiocity  along  z-body  axis, 
lower  constraint  weight. 

- upper  constraint  weight. 

- horizontal  displacement. 

- exponent  in  lift  expression  (p.  105). 

- displacement  of  accelerometer  from  c.g. 

- angle  of  attack. 

- time  rate  of  change  of  angle  of  attack, 
flight  path  angle  (p.  36). 

ratio  of  specific  heats  (p.  68). 

- flight  path  angular  velocity. 

- flight  path  angular  acceleration. 

rate  of  change  of  flight  path  angular  acceleration. 

- displacement  thickness. 

- pitch  angle. 

- p I tch i ng  ve I oc i ty 

- time  interval. 

- coefficient  of  viscosity. 

- density. 

- time  constant. 

- bank  angle. 

- frequency. 


SUBSCRIPTS 


c - cutoff  value. 

DATA  - refers  to  measured  value. 

DRAG  - refers  to  values  obtained  from  drag  equation, 
fus  - fuselage. 
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A Note  on  the  Units  Used  in  This  Work 


The  results  presented  in  the  first  24  figures  were  all  obtained 
using  computer  programs  written  prior  to  1974.  At  that  time  U.  S. 
customary  units  were  the  units  most  commonly  used  in  this  country  by 
engineers  and  scientists  in  the  General  Aviation  field.  The  programs 
reflect  that  usage.  Because  of  the  expense  of  converting  a large  number 
of  old  programs  to  S.l.  units  and  the  continuing  usage  of  U.  S.  customary 
units  by  a majority  of  the  professionals  in  the  field,  subsequent  cal- 
culations 'were  done  using  U.  S.  customary  units.  The  computer  programs 
newly  written  for  the  present  work  were,  however,  provided  with  alternate 
output  and  plot  routines  which  give  the  results  in  S.l.  units.  These 
alternate  output  forms  can  be  selected  in  lieu  of  U.S.  customary  units 
by  specifying  a particular  parameter  value  at  the  time  the  data  are 
read  in.  Figure  44  is  an  example  of  the  S.l.  output. 


xi  1 1 


xl  V 


INTRODUCTION 


The  value  of  any  predictive  procedure  depends  rather  fundamentally  upon 
its  success  in  forecasting  the  behavior  of  the  item  with  which  it’s  associated 
under  actual  use  conditions.  Thus,  a technique  for  predicting  the  lift,  drag, 
and  pitching  moment  of  a proposed  aircraft  is  useful  to  the  extent  that  it 
foretells  the  forces  and  moments  which  will  be  experienced  by  the  flight 
hardware.  It  is  usually  in  the  nature  of  things  that  the  better  the  job  the 
technique  does,  the  more  difficult  and  expensive  it  is  to  use.  Fortunately, 
the  introduction  of  increasingly  sophisticated  digital  computers  has  made  it 
possible  to  increase  the  rigor  of  lift,  drag,  and  moment  predictive  techniques 
without  significant  increases  in  the  cost  of  employing  them.  This  process  can 
be  expected  to  continue  as  computer  capabilities  improve. 

Even  a supposedly  rigorous  technique,  however,  may  not  be  useful  if  it 
does  not  do  a good  Job  of  predicting  what  actual ly  occurs.  The  analytical 
model,  for  example,  may  be  too  crude  or  important  effects  may  not  have  been 
treated  at  all.  It  is  therefore  important  that  new  predictive  techniques  be 
evaluated  critically  under  actual  use  conditions  before  they  are  employed 
extensively  for  preliminary  design  activity. 

It  was  intended  that  this  procedure  be  followed  in  the  case  of  the 
predictive  techniques  developed  in  Reference  1.  The  vehicle  to  which  they 
were  applied  was  a modified  Piper  Seneca  (ATLIT).  The  predictions  of  lift, 
drag,  and  pitching  moment  to  be  encountered  during  cruise  flight  were 
developed  using  the  computer  program  described  in  Reference  1 and  the 
vehicle's  geometry  as  obtained  from  Piper  shop  drawings.  Performance 
predictions  and  stability  predictions  were  also  made  using  in  these  instances 
the  programs  described  In  References  2 and  3.  The  aircraft  itself  was  then 
flight  tested  to  determine  the  parameter  values  actually  experienced.  This 
report  outlines  the  methods  by  which  the  parameter  predictions  were  obtained, 
presents  their  results,  describes  the  methods  by  which  the  parameter  values 
were  obtained  from  flight  data,  and  gives  these  results. 
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LIFT  AND  DRAG  PREDICTION 


Wing 


The  ATLIT  airplane  employs  a straight,  tapered  wing  with  a GA(W)-1  airfoil 
section  17^  thick.  The  computational  technique  distributes  65  regions  of 
constant  vortlclty  on  the  surface  of  the  airfoil,  calculates  from  this  an 
inviscld  flow  field  and  pressure  distribution,  then  determines  the  boundary 
layer  growth  corresponding  to  this  pressure  distribution,  and  recomputes  the 
inviscld  flow  field  of  a pseudo  airfoil  whose  ordinates  are  now  the  physical 
airfoil  ordinates  plus  the  local  values  of  6*  with  a modification  so  as  to 
locate  the  trailing  edge  stagnation  point  downstream  in  the  wake.  This  process 
goes  through  four  iterations  so  that  the  computed  pressure  distribution 
obtained  after  the  last  potential  (inviscld)  solution  is  essentially  the  same 
as  that  used  to  generate  the  boundary  layer  solution  which  formed  the  basis 
for  that  potential  solution.  The  program  gives  section  lift,  drag,  and 
moment.  The  drag  includes  both  skin  friction  drag  and  form  drag.  However, 
because  of  the  flow  model  used,  extensive  regions  of  flow  separation  cannot 
be  treated.  For  this  reason,  the  data  are  unreliable  above  = 0.8. 

The  outputs  (lift,  drag,  and  moment  vs.  a for  a given  Reynolds  number) 
from  the  airfoil  program  are  fed  into  a curve  fitting  routine  which  provides 
polynomial  representations  of  the  results  for  use  by  the  wing  program.  This 
program  uses  lifting  line  theory  to  modify  the  local  angle  of  attack  which 
the  airfoil  data  "sees"  according  to  spanwise  changes  in  twist,  camber, 
thickness,  and  chord  length.  Spanwise  variations  in  Reynolds  number  are 
handled  by  providing  as  input  tip  and  root  data  at  the  correct  Reynolds 
number  with  the  program  interpolating  to  obtain  the  data  for  other  spanwise 
stations.  Inviscld  wing-fuselage  interference  is  treated  by  transforming  the 
fuselage  mathematically  into  a vertical  slit  and  distributing  its  effects  along 
the  span.  The  output  of  the  program  is  the  three-dimensional  lift,  drag,  and 
pitching  moment  of  the  wing.  Note  that  the  drag  Includes  both  profile  and 
induced  drags. 

The  same  procedure  is  employed  to  find  the  contributions  of  the  tail 
surfaces  to  the  overall  aircraft  lift,  drag,  and  moment.  The  vertical  tail 
was  considered  to  be  half  of  a symmetric  surface  unaffected  by  the  presence 
of  the  horizontal  tail.  The  horizontal  tail  was  assumed  to  be  unaffected  by 
the  presence  of  the  vertical  tail,  propeller  slip-stream,  or  the  downwash  of 
the  wing. 

The  input  data  and  results  of  the  various  computations  are  shown  in 
figures  1 through  7. 


3 


C^SE  INPUT 


WHITCOMB/ A«-4«-2.0,2,4«6«8« 10, |2« 1 4/RNsS. 7 .FREE  TRANSI T I ON/Ms* 15 


NXU  NXL  tWRITE  I ALPHA  IPUNCH 
3A  38  3 0 1 

XU  * 0.0 

O.IOOOOOE  00 
0*400000E  00 
O«67S0OOE  00 
0«O7SO00E  00 
ZU  « 0.0 

0.730000E-01 
0.1049I0E  00 
0. 813600E-01 
0.33I500C-01 
XL  - 0*0 

0*I00000£  00 
0.400000E  00 
0.6  75  0 0 0E  00 
0.87S000E  00 
ZL  = 0*0 

-0.470000E-01- 
-0*649000E>OI> 
-0.384 OOOE-OI' 
-0«580900E-02^ 


0.200000E-02  0 
0*125000E  00  0. 
0.4S0000E  00  0. 
0*7000006  00  0* 
0.900000E  00  0. 
0*130000E-01  O. 
0*7900006-01  0. 
0*104450E  00  0. 
0.763400E-01  0« 
0*263900E-0t  0, 
0*200000E-02  0. 
0.I2S000E  00  0« 
0.450000E  00  Qi 
0*700000E  00. 0< 
0*9000006  00  0« 
0*9300006-0 2-0< 
0.510000E-01-0, 
0*635000E-OI-Oi 
0*3400006-01-0. 
0*3600006-02-0. 


.5000006-0 
>1500006  0 
.SOOOOOE  Q 
72S000E  0 
925000E  0 
>204000E-0 
840000E-0 
102580E  0 
709200E-0 
196IOO'E-0 
5000006-0 
150000E  0 
SOOOOOE  0 
725000E  0 
925000E  0 
138000 E-O 
S43000E-0 
6IOOOOE-0 
2940006-0 
2500C0E-0 


* 12S000E-0 1 
*17SOOOE  00 
*3500006  00 
•7S0000E  00 
*9500006  00 
.307000E-0 1 

• 8839996-01 
•9910006-01 
•6SI300E-01 
• 128700E-01 
* 125000E-01 
•I75000E  00 
•550000E  00 
•7SOOOOE  00 
•950000E  00 

• 205000E-OI> 
•570000E-01< 
*570000E-01< 

• 249000E-OI- 
•260000E-02- 


0*2500006-01 
0*200000E  00 
0*5750006  00 
0*7750006  00 
0.975  0 0 06  00 
0*4170006-01 
0*9199996-01 
0* 9668006-01 
0*5907006-01 
0.6090006-02- 
0*2500006-01 
0*2000006  00 
0*5750  00E  00 
0*7750006  00 
0*9750006  00 
0*2690006-01- 
0*5930006-01- 
0*5400006-01- 
0*2040006-01- 
0*4000006-02- 


0*3750006- 
0*2500006 
0*6000006 
0*8000006 
0*1000006 
0*4965006- 
0*9770006- 
0* 9370996- 
0*5286006- 
>0*  7000006- 
0*3750006- 
0*2500006 
0*6000006 
0*8000006 
0*1000006 
0*3190006- 
0*6270006- 
0*5080006- 
0*1600006- 
0*0000006- 


• 5000006-01  0*  7500006-01 
*3000006  00  0*3500006  00 
*6250006  00  0*6500006  00 
*8250006  00  0*8500006  00 

*5589006-01  0*6551006-01 
*1016006  00  0*1040006  00 
*9006006-01  0*8599006-01 
*4646006-01  0*  3988006-01 

*5000006-01  0*7500006-01 
*3000006  00  0*3500006  00 
*6250006  00  0*6500006  00 
*8250006  00  0*8500006  00 

*3580006-01-0*4210006-01 

*6450006-01-0*6520006-01 

*4690006-01-0*4280006-01 

* 1200006-01-0*8600006-02 


NA  * 10  ANGLES  OF  ATTACK  «*P*T*  REFERENCE  LINE  CIALPHA^O)  OR  «*R *T*  LONGEST  CHOROLINE  fIALPHAs|> 

-0.400000E  01  -0*2000006  01  0.0  0*2000006  0|  0*4000006  Ot  0*6000006  01 

0*8000006  01  0*1000006  02  0*1200006  02  0*1400006  02 

NN  » I FSMACH  « 0*1500006  00 

CREF  » O.IOOOOOE  01  SF  = 0*1000006  01  TO  a 0*5186906  03  RN  * 0*5700006  01  PR  = 0*7700006  00  KF  » 0*1000006  01 

LTRAN  XTRAN  ZTRAN 

UPPER  SURFACE  0 0*0  0*0 

LOWER  SURFACE  0 0*0  0*0 

WHlTC0MB/A=-4*-2 * 0.2*4*6*8*1 0* 12* 14/RNx5*7*FREE  TRANSIT  tON/M«* |5 
FSMACH  = 0*15000 


ALPHA 

CL 

-4.000000 

-0*023224 

-2.000000 

0*213498 

0*0 

0*438188 

2.000000 

0*666128 

4.000000 

0.894763 

6*000000 

1*120211 

8 .000000 

1*338393 

10.000000 

1*548673 

12*000000 

1*748252 

14.000000 

1*928573 

0*006249 

0*005605 

0*006357 

0*007707 

0*009055 

0*010642 

0*012475 

0*015151 

0*017997 

0*021817 


-0*086099 
-0* 150842 
-0*212167 
-0*274192 
-0*335486 
-0*395287 
-0*451681 
-0*504635 
-0*552386 
-0*591455 


CMC 1/4-CHOROI 

-0*092000 
-0*097549 
-0*102620 
-0*107695 
-0*112182 
-0*116490 
-0*119905 
-0* 122691 
-0*123939 
-0* 122314 


FIGURE  1 


CASE  INPUT 

0009/A>*6«-4«-2«0«2«4.6*8.10.  l2/rpEE  TPANS  IT  tDN/N=>*  l5/RN»3*0/SPsCREFsl«  O 

NXU  NXL  TVPITE  tALPHA  IPUNCM 
19  19  3 O 1 

XU  s 0*0  O.SOOOCCE-02  0«125000E*OI  0«250000E*01  0.500000E-01  0.750000E-01  O.IOOOOOE  00  O.tSOOOOE  00 

0*200000E  00  0«250000E  00  0.300000E  00  0.400000E  00  O.SOOOOOE  00  0*600000E  00  0«700000E  00  O.SOOOOOE  00 

0.900000E  00  0*950000E  00  OvtOOOOOE  01 

ZU  s 0*0  0*100000E-OI  0« 142000^-01  0*196100E-01  0.266600C-0I  0«31SOOOE-Ol  0«3S1200E-0I  0«400900E-Ot 

0.430300E-01  0.445600E-0I  0.4S0100E-OI  0*435200E-01  0.397100E-01  0*342300E-01  0»274800E-Ot  0.196700E-01 
0*108600E-Ot  0«60SOOOE-02  0«950000E-03 

XL  s 0*0  O.SOOOOOE-02  0.12S000E-01  0.250000E-01  O.SOOOOOE-01  0*750000E-Ot  0*100000E  00  O.ISOOOOE  00 

0.200000E  00  0.250000E  00  0«300000E  00  0«400000E  00  0*500000E  00  0*600000E  00  0*700000E  00  O.OOOOOOE  00 

0.900000E  00  0*95000CE  00  O.IOOOOOE  01 

ZL  * 0.0  -0. tOOOOOE-Ot-O* 142000E-01-0. 1961 OOE-01 -0.2666 OOE-01 -0.3 tSOOOE-Ol -O. 351 200E-0 1-0 •400900E-01 

-0.430300E-0 1-0 .44S600E-0 1-0. 450 lOOE-0 1-0.435200E-0 1-0. 3971 OOE-0 1-0* 342300E-01-0.274800E-01-0.196700E-01 
-O. 1 08600E-01-0.605000E-02-0.9500COE-03 

NA  = 10  ANCLES  OF  ATTACK  W.R.T.  REFERENCE  LINE  IlM-PHAsOI  OR  W.R.T.  LONGEST  CNOROLtNE  ClALPHA^l) 

-0.600000E  01  -0.400000E  01  -0.200000E  01  0.0  0.200000E  01  0.400000E  01 

0.600000E  01  O.SOOOOOE  01  O.IOOOOOE  02  0.120000E  02 

NH  * 1 FSMACH  a O.ISOOOOE  00 

CREF  s O.IOOOOOE  01  SF  * O.IOOOOOE  01  TO  s 0.S18690E  03  RN  a 0.300000E  01  PR  * 0.770000E  00  KF  * O.IOOOOOE  01 

LTRAN  XTRAN  ZTRAN 

UPPER  SURFACE  0 0.0  0.0 

LOhER  SURFACE  0 ' 0.0  0.0 


FIGURE  2 


00  09/A=-6.-4.-2«0.2.4.6»8. 10.12/FREE  TR AKS I T I GN/ Ms . 15/RN«3. Q/SF«CREF3  | « Q 
FSMACH  s O.ISOOO 


44 

ALPHA 

CL 

^4444444444444 

CO 

CMC NOSE) 

CM( 1/4-CHORDl 

4 

-6.000000 

-0.639027 

0.007929 

0.161376 

0.002287 

-4.000000 

-0.43050A 

0.0C7073 

0. 110331 

0.002844 

-2.000000 

-0.216409 

0.006283 

0.055765 

0*001641 

0.0 

0. 000019 

0*005804 

-0.000008 

-0.000004 

2.000000 

0.216441 

0.006282 

-0.055780 

-0.001647 

4.000000 

0.430541 

0.007070 

-0.110348 

-0.002852 

6.000000 

0.639190 

0.007936 

-0.161459 

-0.002330 

8.000000 

0*853717 

0*009510 

-0.215147 

-0.003464 

10.000000 

1.060093 

0.011856 

-0.265412 

-0.003900 

4* 

12.000000 

44444*4444444 

I. 251046 

44444444444444444 

0.01S07S 

-0*309520 

-0.002810 

4 

Ol 


TWO  DtNENSlONAI.  AIRFOIL  DATA  INPUT 


WHtTC0M0/A«-4*-2*0«2»4«6«  8« 10«  12* 1 4/RN=5«  7*FREE  TRANSI TI0N/M=«15 

THE  NUMBER  OF  DATA  POINTS  IS  * 10 


ALPHA 

-4.000000 

-2.000000 

0.0 

2.000000 

4.000000 

6.000000 

a. 000000 

10.000000 

12.000000 

14.000000 


CL 

-0.023224 

0.213500 

0.438190 

0.666130 

0. 894760 

1.  120199 
1.338 400 
1.548699 
1.748300 
1.928499 


CD 

0.006249 

0*005605 

0.006357 

0.007707 

0.009055 

0.010642 

0.012475 

0.015151 

0.017997 

0.021817 


CM 

-0.  092000 
-0.097549 
-0. 102620 
-0.  107690 
-0.112180 
-0.116490 
-0.119910 
-0.122690 
-0.  123940 
-0.122310 


TMO  DIMENSIONAL  CURVC  FIT  FUNCTION  DATA 
OF  THE  FORM  Y*CI  0 14CI  1 1 *X4Cf  2I»X*424-.  .. 


WHITCOMB/ A=-4.-2*0.2*4*6.8. 10.  12. 14/RN*5.7.FREE  TRANSITION/M*. IS 


CL  VERSUS  ALPHA 
CO  VERSUS  CL 
CM  VERSUS  CL 
ALPHA  VERSUS  CL 


CIO) 

0.43993 

0.00608 

-0.09253 

-3.81031 


Cl  I) 
0.11427 
-0.00466 
-0.02625 
8.41611 


CI2) 

-0.00019 

0.01623 

0.01076 

0.87390 


CI3) 

0.00002 

-0.01096 

-0.00997 

-0.86891 


C<4) 

-0.00000 

0.00311 

0.00377 

0.32962 


DOMAINS 

-4. OOOO 

TO 

14.0000 

DOMAINS 

-0.0232 

TO 

1.9285 

DOMAINS 

-0.0232 

TO 

1.9285 

DOMAINS 

-0.0232 

TO 

1.9285 

FIGURE  3 


TttC  OIltEKSlON^  AIRFOIL  DATA  INPUT 


0009/Az*6»^«*2 •0*2«4«6«8«  to* 12/FReE  TRANSIT ION/M«* 1 S/PNs3* 0/SFsCRCF«l « 0 

THE  NUMBER  OF  DATA  POINTS  IS  « 10 


ALPHA 

CL 

CO 

CM 

-6*000000 

-0*639030 

0*007929 

0*002287 

-4*000000 

-0*430500 

0*007073 

0*002  844 

-2.000000 

-0*216410 

0*006283 

0*001641 

0*0 

0*000019 

0*005804  -0*000004 

2*000000 

0*216440 

0*006282  -0*001647 

4*000000 

0*430540 

0*007070  -0*002852 

6*000000 

0*639190 

0*007936  -0*002330 

8*000000 

0*853720 

0*009509  -0*003464 

10*000000 

1*060100 

0*011656  -0*003900 

12*000.000 

1*250999 

0*015075  -0*002810 

THO  DIMENSIONAL  CURVE  FIT  FUNCTION  DATA 
OF  THE  FORM  Y^Cf 0 )4C<  I )*X4C( 2 « • 


0009/A=-6*-4*^2*0 •2*4*6*8*10« 12/FREE  TRANSITION/Ms* 1S/RN=3*  0/SF=CREF=l* ( 


CL  VERSUS  ALPHA 
CO  VERSUS  CL 
CM  VERSUS  CL 
ALPHA  VERSUS  CL 


CIO  I 

-0*00109 
0*  00608 
0*00011 
0*01138 


cm 

0*10769 

0*00006 

-0.00721 

9*28779 


C(2I 

0*00012 

0*00407 

0*00001 

-0*11110 


CC3I 

-0*00002 

-0*00036 

0*00685 

0*14828 


CC4I 

-0*00000 

0*00131 

-0*00310 

0*09731 


DOMAIN^ 

-6*  0000 

TO 

12*0000 

DOMAINS 

-0*6390 

TO 

1*2510 

DOMAINS 

-0*6390 

TO 

1*2510 

domains 

-0*6390 

TO 

1*2510 

FIGURE  4 


TWC  OfllC^SIC^*C  CURVE  MT  FUNCTION  DATA 
OF  THE  FORM  V«CIOI ♦€! I |RX^CC2 |AXA«2^*.« 


MHtTCOMB/A«-A««2*0»2»A«6»8*IO«12«|A/RN«S«7»FREC  TRANS IT ION/N»*| S 

thickness  ratio*  0*17 


CIO) 

Cf  1 1 

CC2I 

CI31 

CI4I 

VERSUS  ALPHA 

0.43003 

0.11427 

-0.00019 

0.00002 

>0.00000 

DOMAIN* 

>4.0000 

TO 

1 4.0000 

VERSUS  CL 

0.00600 

>0.00466 

0.01623 

>0.01096 

0.00311 

DOMAIN* 

>0.0232 

TO 

1.9285 

VERSUS  CL 

>0.00253 

-0. 02625 

0.01076 

•0.00097 

0*00377 

domain* 

>0.0232 

TO 

1*9285 

'HA  VERSUS  CL 

>3.01030 

8.41610 

0.87385 

>0.  86887 

0*32961 

DOMAIN* 

>0.0232 

TO 

1.9285 

WHI TCOMB/A 

*“A*~2 .0*2 *4 *6 *8*19. 

12*t4/RN*S.7*FREE  TRANS  IT lON/M* 

.15 

THICKMtSS 

RATIO*  0.17 

CfOl 

Cf  1 1 

Cf2l 

CC3I 

Cf  41 

VERSUS  ALPHA 

0.43003 

0. 11427 

-0.00019 

0f00002 

>0.00000 

DOMAIN* 

>4.0000 

TO 

1 4. 0000 

VERSUS  CL 

0.00608 

>0.00466 

0.01623 

>0.01096 

0*00311 

DOMAIN* 

>0.0232 

TO 

1 .9285 

VERSUS  CL 

>0.00253 

>0.02625 

0.01076 

>0*00997 

0.00377 

DOMAIN* 

>0.0232 

TO 

1 .9285 

HA  VERSUS  CL 

>3.81030 

8.41610 

0.87385 

>0*86087 

0.32961 

DOMAIN* 

>0*0232 

TO 

1*9285 

M»*15  WHITCOMB  A IRFO IL/RN*S.7  MILLlON/17  PERCENT  THICK  NASA  MlNG 


BOOT  HEIGHT  / SPAN  0«tt 

ASPECT  RATIO  «••••«•«*  10.10 

WING  BOOT  INCIDENCE*  OEG  • • * 0.0 

ROOT  THICKNESS  CHORD  • • • . « 0.17 

NUMBER  OF  SPANWISE  STATIONS.  « 20.00 

TAPER  RATIO.  •.•••••.*  Q«50 

COORDINATES  OF  MOMENT  REFCRCP4CE  POINT 
VALUE  OF  DISCRIMINANT.  • . • « 0.001000 


BODY  WIDTH'/  SPAN.  •«•••*  0.10 

WING  HEIGHT  / SPAN  ••••«»  *O.OA 

TIP  THICKNESS  CHORD.  . . . . « 0.17 

GEOMETRIC  TWIST*  DEC  * « • • * -3*00 

AERODYNAMIC  TWIST*  DEC  . * . » •S.OO 

REYNOLDS  NUMBER.  ...•••«  S.70 

X»  0.0  2*  0.0 


./.«/•«/../. 


THREE  DIMENSIONAL  LIFT*  DRAG*  AND  MOMENT  DATA  • 


A 


ALPHA 

CL 

COP 

CDI 

CD  CM 

A 

>4.000000 

-0.134572 

0.006471 

0.000845 

0*007316  >0.088299 

A 

>2.000000 

0.063437 

0*005717 

0.000328 

0.006045  >0.093561 

A 

0.0 

0.259755 

0.005686 

0.002663 

0.008349  >0.098313 

A 

2.000000 

0.454469 

0.006348 

0.007784 

0.014132  >0.102669 

A 

4.000000 

0.648288 

0.007393 

0.015658 

0.023051  >0.106861 

A 

6.000000 

0.841228 

0.008643 

0.026248 

0.034090  >0.110939 

m 

8.000000 

1.032696 

0.010037 

0.039469 

0.049506  -0.114788 

A 

FIGURE 

10.000000 

1.221716 

0.011624 

0.055164 

0.066788  >0.118148 

A 

5 

12.000000 

1.405899 

0.013535 

0.072973 

0.086508  >0.120638 

A 

14.000000 

1.582717 

0.015940 

0.092385 

0.108325  >0.121863 

A 

A 


TWO  DtWENStONAL  CUIVE  FIT  FUNCTION  DATA 
OF  THE  FORM  Y«Cf 0 I^Cf  II WXACI 2 | WXWW2A. •« 


CL  VERSUS  ALPHA 
CO  VERSUS  CL 
CM  VERSUS  CL 
ALPHA  VERSUS  CL 


ATLIT  HORIZONTAL  TAIL  SECTION 0009/A«>«.-A,- 2. 0. 2« A.6. S. 10* 1 2/RN«3. /M«. I 5 

THICKNESS  RATIO*  0.09 

CIO!  cm  CC2I  CI3I  CfAl 

-0.00109  0*10769  0*00012  -0*00002  -0.00000 

0*00608  0*00006  0*00407  -0*00036  0*00131 

O.OOOtl  -0*00721  0*00001  0.0060S  -0*00310 

0*01138  9*28780  -0*11110  0*14829  0*09729 


DOMAIN*  -6.0000 
domain*  -0*6390 
DOMAIN*  -0.6390 
DOMAIN*  -0.6390 


ATLIT  HORIZONTAL  TAIL  SECT  ION— 0009/A*— 6«-4*— 2*0 * 2* 4*6. 8* I 0. I 2/RN*3*/M*. 1 5 

THICKNESS  RATIO-  0.09 


CL  VERSUS  ALPHA 
CO  VERSUS  CL 
CM  VERSUS  CL 
ALPHA  VERSUS  CL 


CCOI 

-0*00109 

0*00608 

0*00011 

0*01138 


CC  1) 
0*10769 
0*00006 
-0*00721 
9*28780 


CC2I 
0*00012 
0 *00407 
0*00001 
-0*1 11 10 


C(3) 

-0*00002 

-0*00036 

0*00665 

0*14829 


CI4I 

-0.00000 

0*00131 

-0*00310 

0.09729 


TO 

TO 

TO 

TO 


12.0000 

1*2510 

1*2510 

1*2510 


DOMAIN* 

-6.0000 

TO 

12*0000 

DOMAIN* 

-0*  6390 

TO 

1*2510 

DOMAIN- 

-0*6390 

TO 

1*2510 

DOMAIN- 

-0. 6390 

TO 

1*2510 

ATLIT  HORIZCNTAL  TAIL  USING  NACA  0009  A IRFOIL/RN* 3*0  MILLION  MACHF-*  15 


body  height  / SPAN**  ••** 
ASPECT  RATIO  •**•**••* 
WING  BCOY  INCIDENCE*  DEG  « * » 
ROOT  THICKNESS  CHORD  ***** 
KUMBER  OF  SPANWISE  STATIONS*  » 
TAPER  RATIO*  *••****.* 
COORDINATES  OF  MOMENT  REFERENCE 
VALUE  OF  discriminant*  * * * - 


0*16 

4*75 

0*0 
0.09 
20*00 
1 *00 
POINT 
0*001000 


BODY  WIDTH  / SPAN*  ******  0*15 

WING  HEIGHT  / SPAN  •**••*  0.0 

TIP  THICKNESS  CHORD*  *****  0*09 

GEOMETRIC  TWIST*  DEG  *****  0*0 

AERODYNAMIC  TWIST*  DEG  • • * * 0*0 

REYNOLDS  NUMBER*  *******  3.00 

X*  0.0  Z*  0.0 


*/.*/**/*./*./• 


THREE  DIMENSIONAL  LIFT*  DRAG*  AND  MOMENT  DATA  6 


ALPHA 

CL 

COP 

CDI 

CO 

CM 

w 

-6.000000 

-0*449000 

0.006908 

0.017090 

0.023998 

0.002427 

• 

-4.000000 

-0*300239 

0*006339 

0.007641 

0*013980 

0*002019 

* . 

-2.000000 

-0*150733 

0.006026 

0*001925 

0*007951 

0*001 169 

4 

0.0 

-0*000492 

0*005933 

-0.000000 

0.005933 

0*000115 

4 

2*000000 

0.149765 

0*006041 

0.001901 

0.007942 

-0*000943 

4 

4.000000 

0.300187 

0.006352 

0*007636 

0.013988 

-0.001863 

4 

6.000000 

0*450217 

0*006890 

0.017182 

0.024072 

-0.002552 

4 

FIGURE 
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8.000000 

0.599307 

0.007694 

0.030441 

0.038136 

-0*002976 

4 

10.000000 

0.746855 

0*008821 

0.047263 

0.056084 

-0*003152 

4 

12.000000 

0.892116 

0.010332 

0*067407 

0.077739 

-0*003152 

4 

TVO  OtMCNSIOHAL  CURVC  FIT  FUNCTION  DATA 
OF  THE  FORM  Y«CCO  UCC  II  AX^Cf 


CL  VERSUS  ALPHA 
CO  VERSUS  CL 
CM  VERSUS  CL 
ALPHA  VERSUS  CL 


ATLIT  VERTICAL  TAIL  SECTICN 0C09/A«-6»~4«-2*0« 2. A«6, 0. 10. I2/RN-3./N— IS 

THICKNESS  RATIO*  0*09 


CCOI 

Cl  II 

CI2I 

CI3I 

Cf  41 

>0.00109 

0.10769 

0*00012 

-0.00002 

-0.00000 

DOMAIN* 

-6*0000 

TO 

12.0000 

0.00608 

0.00006 

0.00407 

-0.00036 

0*00131 

DOMAIN* 

-0.6390 

TO 

1.2510 

O.OOOII 

-0.00721 

0.00001 

0*00685 

-0*00310 

DOMAIN* 

-0.6390 

TO 

1.2510 

0.01130 

9.20780 

-0*1 11  to 

0.14829 

0*09729 

DOMAIN* 

-0*6390 

TO 

1.2510 

ATLIT  VERTICAL  TAIL  SECTION — 0009/A»-6«*4«-2»0 • 2»4«6* 0* I 0* 1 2/RN* J«/M*« IS 

THICKWSS  RATIO*  0*09 


Cl  01 

Cl  11 

CC2) 

CC3I 

CI4I 

CL 

VERSUS 

ALPHA 

-0.00109 

0.10769 

0*00012 

-o.qooo2 

-0.00000 

DOMAIN* 

-6.0000 

TO 

12.0000 

CO 

VERSUS 

CL 

0*00608 

0*00006 

0*00407 

-0.00036 

0.00131 

DOMAIN* 

-0*6390 

TO 

I.2S10 

CM 

VERSUS 

CL 

0*00011 

-0*00721 

0.00001 

0*00685 

-0*00310 

DOMAIN* 

-0*6390 

TO 

1.2SI0 

ALPHA  VERSUS  CL 

0*01138 

9.28700 

-0.1 11 10 

0.14029 

0.09729 

DOMAIN* 

-0*6390 

TO 

1*2510 

ATLIT  VERTICAL  TAIL  USINC  NACA  0009  AIRFOIL/RN*3.0  MILLION/MACH0** IS 


BOOT  HEIGHT  / SPAN  •••••«  0*0S 

ASPECT  RATIO  ••••••••*  3.60 

MING  BODY  Incidence*  oeg  • • « o*o 

ROOT  THICKNESS  CHORD  • * * * « 0*09 

NUMBER  OF  SPANMISE  STATIONS*  * 20*00 

TAPER  RATIO.  *••••**•«  0*40 

COORDINATES  OF  MOMENT  REFERENCE  POINT 
VALUE  OF  DISCRIMINANT*  • • • * 0*001000 


BOOT  WIDTH  f SPAN.  •••••*  O.OS 

WING  HEIGHT  / SPAN  *•*••*  0*0 

TIP  THICKNESS  CHORD*  • • • • * 0*09 

GEOMETRIC  TWIST*  066  • * • * « 0.0 

AERODYNAMIC  TWIST*  DEG  • « • « 0*0 

REYNOLDS  NUMBER*  *••••**  3*00 

X*  0*0  2*  0*0 


THREE  OIMEASIONAL  LIFT*  DRAG*  AND  MOMENT  DATA  4 


4 


ALPHA 

CL 

-6.000000 

-0*370216 

-4.000000 

-0.252761 

-2.000000 

-0.126056 

0.0 

-0.000549 

2.000000 

0*125829 

4.000000 

0.252360 

6.000000 

0.370752 

8.000000 

0*504801 

10.000000 

0*630221 

12.000000 

0.754719 

COP 

CDI 

0.006636 

0.012877 

0.006277 

0.00S7SI 

0*006075 

0.001449 

0.006015 

0.000000 

0.006088 

0*001425 

0.006295 

0.005733 

0*006643 

0*012913 

0.007149 

0.022939 

0.007033 

0*035755 

0*008724 

0*051280 

CD  CM  4 

0.0I9SI3  0*002436  4 

0*012028  0.00184S  4 

0.007S24  0.001033  4 

0.0060IS  0.000119  4 

0.007S14  -0.000797  4 

0.012028  -0.001638  4 

0*019556  -0*002344  4 

0.030007  -0.002878  4 

0*043507  -0.003226  4 

0.060004  -0.00339S  4 


FIGURE  7 


Fuselage  and  Nacelles 


The  program  to  compute  the  forces  and  moments  on  isolated,  quasi-stream- 
lined  bodies  having  a plane  of  symmetry  represents  the  half-surface  by  560 
flat  panels  of  more  or  less  equal  area.  On  each  panel  is  distributed  a 
uniform  source  whose  strength  is  such  that  the  flow  due  to  all  sources  Is 
everywhere  parallel  to  the  surface.  Then,  a streamline  which  goes  through 
the  centroid  of  a particular  panel  Is  traced  upstream  to  its  Inception  point. 
Along  this  streamline  is  calculated  the  boundary  layer  displacement  thickness 
and  skin  friction  by  a momentum  integral  method.  This  is  done  for  all  560 
panels.  At  the  downstream  end  of  the  body  the  wake  is  arbitrarily  assumed  to 
begin  at  the  upstream  end  of  the  last  two  sets  of  panels.  The  angle  of  the 
wake  leaving  the  body  is  determined  by  the  history  of  the  boundary  layer 
displacement  up  to  that  point.  This  wake  is  then  paneled  to  a stagnation^ 
point  downstream  in  the  physical  wake  and  the  inviscid  pressure  distribution 
on  the  body  plus  wake  body  recomputed.  The  calculated  skin  friction  is 
integrated  over  the  body  to  find  the  skin  friction  drag  and  the  recomputed 
pressure  distribution  is  integrated  in  the  normal  and  axial  directions  to 
find  the  lift  and  form  drag.  The  same  data  are  also  used  in  computing  the 
pitching  moment. 

Because  the  boundary  layer  routine  used  is  two-dimensional  it  is  not 
valid  when  the  flow  is  expanding  or  contracting  rapidly,  i.e.,  near  the  nose 
or  tail  of  a body,  or  when  there  is  a significant  cross  flow,  i.e.,  at  angle 
of  attack.  For  this  reason  the  aircraft  drag  computation  is  reasonable  only 
In  the  cruise  configuration.  In  the  context  of  an  overall  drag  computation 
this  is  not  unduly  limiting  because  the  wing  drag  calculation  fails  for  high 
angles  of  attack  as  well.  Several  attempts  were  made  to  extend  the  angle  of 
attack  range  of  the  computation  at  least  for  axisymmetric  bodies,  by  using  an 
axisymmetric  finite  difference  boundary  layer  routine  in  the  plane  of  symmetry 
In  order  to  locate  the  lee-side  separation  point  and  then  applying  the  Al len- 
Perkins  (Ref.  4)  technique  to  determine  the  normal  force.  However,  the  com- 
puted separation  point  was  not  regularly  located  sufficiently  close  to  physical 
separation  point  (as  found  experimentally)  to  make  this  approach  viable. 

Modeling  fuselages  and  nacelles  for  the  purposes  of  drag  computation  as 
isolated  bodies  of  course  ignores  interference  effects.  While  it  is  con- 
ceivable that  the  inviscid  aspects  of  interference  could  be  treated  adequately 
(and  in  fact  have  been  in  many  cases),  it  will  require  a general  three- 
dimensional  boundary  layer  solution  to  treat  the  viscous  aspects  adequately. 
Since  such  solution  techniques  will  be  some  time  in  coming,  it  continues  to 
be  necessary  to  treat  these  effects  empirically.  Because  other  approximations 
in  the  model  can  be  expected  to  yield  uncertainties  of  the  same  order  of 
magnitude,  no  attempt  was  made  to  account  for  these  effects. 

Figures  8 through  11  show  the  input  data  and  calculated  results  for  the 
ATLIT  fuselage  and  nacelles. 
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86. 5 

195.5 


ATLIT  WITH  M*21  AND  N*29  YIELOING  560  PANELS  — FUSELAGE  ONLY 
‘ I 21  29 

®*  y*®  •*•5  25.5  35.0  45.0  55.0  65.0  75.0 

•‘®»®  ‘29‘S  140.5  151.0  162.0  172,5  184.0 
« 2®**®  2^®*®  293.0  312,6  339.0 

o*nnnn  «’««««  0.0000  0.0000  0.0000  0.0000  0.0000  0.0000 

eloooo  0.0000  O.OOOO  O.OOOO  O.OOOO  O.OOOO  0.0000  0.0000  0.0000 

43*lsOor3*flfln!^’nA«!f*”®®*^*^®®®*’**®®®*^'^®°®*®«”0043.250043.2500 

* J • Z5  U U 

!*®®®®  ®-^»75  6.7500  7.5750  8.1250 

oIoOOO  7.6625  6.8750  5.8500  4.8375  3.8000  2.7750  1.8000  0,9000 

43’MOO*f’«fl<f*‘.‘«f!^^*’’®®^®*®**®^®*®'®®^®*^25040,  162541. 150042.3125 
491400^^*^^^^^ 

0«0000  1*3875  2*6375  4*1625  5*8813  7*6500  9*  52501  1 * 22501  2*  1 2501  2 562«w 
*01000^^’*^*°"**^*"*®’*“^®  9.1S00  7.4875  5.7875  4.2250  2.7750  U3875 

f**I?offf*J‘®^^®’^®^”®*®”®^®*®®^®®**^^®®®^«2®253 8.712540.475042. 4375 

53I07I0  ®‘^®’^'**’*’°®®®‘**®®®®‘*®”°®^**®®°®^*’’’^®®®2«®®®®53*®500 

15*5880, ®*^®®®  ^•®^®®‘®*  «87512. 775014.213015.125015,4875 
oIoOOO^  9.3875  7.2500  5.2250  3.3750  1.6500 

A8*ntY^ft*lo«fo*^t^®^**^®^®®**®*^®^^’®®®®®®*‘®®®®^*88^®*®*®00042.9125 
SsIeWO  * °^‘*’^®®®^'*^®®®***^®®®®*®®®®®®*®®®®®®*®®8®®5**250 

• 7*«780,l*^f«^^*^®®  ®*‘^®®  ®*®*^®**«®®®®‘**37S016.450017.275017.6000 

OIOOOO  '®^®®‘^*®®®®‘®*®^®®  ®**®®®  ®*®2®®  ®-«*3®  »*«2S® 

44*a7lnf^t^nnf?‘«^®®^^**^®®”*^^®®^^*®^®®^**®^®®3'«®®^®®®-®®0®*2«7Z50 
57ISOOO  * ” °®‘*.®°  ®®^**®^®®®'^^®®®®*®*®®®®*®00057.225057.388057.4750 

19*4880, 9*SOon,^wI^-*®'‘^®  9*362512.7500, 6.275018.2250,9.063019.3750 

9.7000  6.7000  4.7880  2.1375 

o *00  00 

4l*o7lofA*o*f«?*^®^®^^*^®“”*^®^®^^*^**®”*2®®035. 675038. 837541. 9625 

*®®®®**®®®®®^***®®*®*2630S8*625058.763058.8250 

9C3  *0  r 50 

2?*3400  2f*^YoL!*o!^«  ’’•»®90*0*690014.656018.594020. 440021. 030021.2500 

^oIoOOO  * * *^®®®‘^*‘’®®*®*®®°®‘®*^^®®  ^*3100  4.7000  2.3100 

4^*797  AQ*!^!  =i*‘®^  31.187  31.187  31.22  35.281  39.375  42.344 

6ol44^  A9.156  52.563  55.875  58.188  59.422  60.0  60.25  60,42  60.44 

22*90  6033*  08n0  99*l!A«,®* ‘ ®^®‘ ‘ *®®®®‘®*®630 20 .406022. 270022.688022.0600 
*olo000^^*^*°°^**^^°°***^******®*^®®®*^*®^®®“*^®®®  ®*®®®®  5*»250  2.5000 

A6*  *f  f f ^ 585030.  585030.585030.585031 .395035.022038  .460042.6320 

63*fI*A  * * °®^*^®®®®®*®®®®*'**®’’®®‘*^^i*®8‘*98®®62*®85062.1,60 

0£m 1 I OO 

23*8SoLf*l3l^,f*f«A  ®*2®®®'‘*®^®®‘®*®’’S®a®*95®022.825023.22S023.5750 
^OrOOOO^^*^^*^^^*°^^°^^*®^*®*’*®®®®'®*®®®®‘^'®®®®  5*5375  5.4500  2.6750 

f«*fL»fA**®  29.25  29.25  29.25  29.25  30,225  34,05  38.275042.0750 

62*niA«  ’ ®°®^*®®®®®^*®®®®®®*®’®®®‘*®”®*®**5®®52*5®®®52.800062.8,30 

OZ*  o3  so 

0*0000  3*0000  6* 75001 0*750014*500019*250021*250022.500023*500024*0000 


XFUStO 

XFUS20 

XFUS29 

Y1 

Y1 

Y1 

Z1 

Z1 

Z1 

Y2 

Y2 

Y2 

Z2 

Z2 

Z2 

Y3 

Y3 

Y3 

Z3 

Z3 

Z3 

Y4 

Y4 

Y4 

Z4 

Z4 

Z4 

Y5 

Y5 

Y5 

Z5 

Z5 

Z5 

Y6 

Y6 

Y6 

Z6 

Z6 

Z6 

Y7 

Y7 

Y7 

Z7 

Z7 

Z7 

Y8 

Y8 

Y8 

Z8 

za 

Z8 

Y9 

Y9 

Y9 

Z9 

Z9 

Z9 

YIO 
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24«500024«750024«7S0023.500020«500016« 500012*7500  9*0000  5*7500  2.87S0  YIO 
0.0000  YIO 

27* 750027*750027* 750027* 750027*750027* 750030*000034 *000037 *87504 1.7500  ZIO 
45 *500049 .500053*625057*500060.500062* 250063. 000063* 250063. 250063*2500  ZIO 
63*2500  ZIO 

0*0000  3*5000  7*75001 1* 875016. 125019*875022*750024*750025*500025*8750  Y1 1 
26 *00 00 25 .50 00 24* 87502 3* 625021 *750018*7500 15.00001 1*0000  7*0000  3*  5000  Y1 1 
0*0000  Yll 

27*000027.000027*000027*000027*000027*000030. 750036*000040.375044.6250  Z1 1 
48*750052*875056*500060*875064*500067*500069*500070*  375070.500070*5000  Z1 1 
70*5000  Zll 

0*0000  3.7500  7*500011*500015.250020*2S0024*2S0025*375025*875026*2500  Y12 

26*500026*000025*500025*000024*000021*6250 17*750013.0000  8*3750  4*1250  Y12 

0*0000  Y12  . 

26*585026*585026*585026*585026*505026*585031*585037*835042*335046*7100  Z12 

50* 835055 *085059. 335063. 460067*83507 1.835074 *085074*960075* 085 075* 08 50  Z12 

75*0850  Zt2 

0*0000  4*125010*000015*000020*500023*250025* 125025*750026. 125026*2500  Y13 

26* 250026* 000025*500025*000024.000021 *6250 17.750012*8750  8*3750  4*1250  Y13 

0*0000  Y13 

25*650025*650025*650025*650025*650028*025033*025038. 150042* 900047. 1 500  Z13 

51*  400055.650059*900064*1 50068 .900 07 3*2750 75 *900076 *900077* 1500 7 7* 1500  Z13 

77*1500  Z13 

0*0000  5*1250 10*250015*000021*625024*000025*500026*  000026*  200026*  3000  Y14 

26*500026*300026*250026*250025*500022*875018*750013*5000  8*6250  4*2500  Y14 

0*0000  Y14 

25*250025*250025*250025*250025*250027*750033*000038*  250043*000047*3750  Z14 

51*  750056*  000060*375064*750070*125074*500077*250078* 125078*250078*2500  Z14 

78*2500  Z14 

0*0000  5*000010*000014*750022*500023*750025*000025*750026*250026*5000  Y15 

26*500026*500026*250026*000025*125022*500018*375013*3750  8*5000  4*2509  Y15 

0*0000  Y15 

24*750024,750024*750024*750024*750027*370032*620037*620042*250046*6250  Z15 

51*000055. 250059*  500064*  250069.125073*500076*000077*000077*250077*2500  Z15 

77*2500  ' Z15 

0*0000  4. 1250  9*875014.875020*750023*250025*000025*625026* 125026*3750  Y16 

26*500026*250026*000025*250024*125021*500017*500013*0000  8*2500  4*0000  Y16 

0*0000  Y16 

24*330024*330024*330024*330024*330026*5800  31 *580036*705041  * 330045* 5800  Z 16 
49*830053*955058*330062*830067*580071*705  74*58  75*58  75*83  75*83  Z16 

75.83  Z16 

0*0000  4*7500  9*750014*500020*750022*875024*750025.625026*250026*3750  Y17 

26*500026*250025*875025*250024*000021*500017*500012*8750  8*3750  4*0000  Yt 7 
0*0000  Y17 

23. 750023*750023*  750023* 750023* 750026* 37003 1 *250036*000040 *500044*8750  Z17 

49*250053*500057*625062* 125066*500070*625073*250074*375074*750074*7500  Z17 

74*7500  Z17 

0*0000  4*6250  9*500014*000020*250022*500024*500025*250025*750025*8750  Y18 

26*000025*750025* 125024*375023*000020*500017*875012*5000  8*1250  4*0000  Y18 

0*0000  Y18 

23*600023*600023*600023*600023*600025*850030*600035*350039*850044*1000  Z18 

48 *350052 *3500 56*4 75060*850064*975068* 850071 *350072* 850073*1 00073* 1000  Z|8 

73*1000  Z18 

0*0000  3*8750  9*250014*000019.500021*750023.625024*250024*375024*5000  Y19 

24*500024*375024*250023*625022*250019*750016*000012*0000  7*8750  3*7500  Y19 

0*0000  Y19 

23*00  0023* 0000 23*000023* 000023* 000025*  2500  29* 750034. 625039.000043. 1 250  Z19 

47*000050*750055.000059*000063.000  67*0  69*5  71*0  71*5  71*5  Z19 

71*5  Z19 

0*0000  3*7500  9*250013*24  19*00  21*25  22*50  23*25  23*625  23.75  Y20 
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24*00  23*75  23*50  22*75  21*75  19*25  15*75  12*00  7*75  3*75  Y20 

0*0000  Y20 

22*  600022*600022*600022*600022*600024*  8500  29*350034* 100038*975042*2250  Z20 

46*350050* 10 00 54 *2250 58 *350062 *225 06 5* 850 066* 350 069* 6000 70* 1 00070* 1 000  Z20 

70«  1000  Z20 

0*0000  3*6250  8* 7500 1 3* 0000 1 8*500020* 25002 1 • 250021  * 625021  * 75002 1 *8750  Y21 

22*000021*875021*625021*000019*750017*625014*750011*2500  7*2500  3*5000  Y21 

0*0000  Y21 

23*25  23*25  23*25  23*25  23*25  25*50  30*37  34*87  38*875  42*5  Z21 

46*000049*500053* 125056*750060*250063*750066*500068*000068*500066*  5000  Z21 

68*5000  Z2X 

0*0000  4*5000  8*375012*500017* 750018*500019*250019*625019*875020* 0000  Y22 

20*000019* 750019«62S019*375018*625017*000014*250010«7500  7*0000  3*3750  Y22 

0*0000  Y22 

24*00  0024*000024*000024*000024*000027*0000  31*500035*50  0039*  000042*375  Z22 

45*  500048*625052*000055*375059*000062*500065* 125066*625067*000067*0000  Z22 

67.  Z22 

0*0000  4*0000  8*000012*300016*700017*350018*000018*250018*400018*4500  Y23 

18*500018*400018* 100017*600017* 100015*900013*500010*1500  6*6000  3*2000  Y23 

0*0000  Y23 

25*500025*500025*500025*500025*500028* 100032*400036* 150039*500042*5500  Z23 

45*500048*400051*400054*  500057*900061 * 400064* 1 00065*400065*500065*5000  Z23 

65*5000  223 

0*0000  4*0000  8*000010*000015*550016*000016*400016*600016*610016*6200  Y24 

16*625016*600016*400016*050015*400014*150012*0000  9*1000  6*0000  2*9000  Y24 

0*0000  Y24 

27*25  27*25  27*25  27*25  27*25  29*5  33*55  37*  40*  42.85  Z24 

45*5  48*1  50*9  53*7  56*7  59*65  62*05  63*4  63*7  63*72  Z24 

63*75  224 

0*0000  4*3750  7* 62501 1 « 1 2501 3*87501 4*3750 14*6880 14*81 30 1 4* 8750 1 4* 9380  Y25 

15*0000 14*8750 14*81301 4*375014*00001 2*875010* 9380  8*3750  5*4375  2*6875  Y25 

0*0000.  Y25 

28*  42 0028* 420028* 420028* 42 0029*400031 *775034 *400037*650040 *2750 42*7750  Z25 

45*212547*525049*962552* 525055*275057* 900060*  025061  * 275061  * 713061  • 9000  Z25 

61*9630  " 225 

0*0000  2*4000  4*6000  7*600011*400012*150012*500012*650012*800012*9000  Y26 

13*0000 12*8000 12*500012* 10001 1*500010*6000  9*2000  7*1000  4*8000  2*4000  Y26 

0*0000  Y26 

30*000030*  000030*  000030*  000030*000032*900035*900038*500040*800042*9000  Z26 

45*00  00  47*00  00  49* 100051*200053*  400055*600057*600059*  000059*6  00059.9000  Z26 

60*0000  226 
0*0000  1*8125  3*8125  6*0000  7*8750  9*1250  9*5000  9*6875  9*8125  9*8750  Y27 

9*8750  9*8125  9*7500  9*5000  9*2500  8*5625  7*3750  5*7500  3*8125  1*8750  Y27 

0*0000  Y27 

33.101  33*101  33«101  33«167  34*125  35*875  38*  40*125  41*875  43*5  Z27 

45*063  46*625  48*25  49*875  51*813  53*563  55*188  56*375  57*0  57*188  Z27 

57*25  227 

0*0000  1*6000  3*2500  4*8500  6*3000  6*9500  7*3500  7*4000  7*4500  7*5000  Y28 

7*5000  7*4000  7*2000  7*0000  6*6000  6*1000  5*4000  4*3000  3*1000  1*6000  Y28 

0*  0000  Y28 

35*500035*500035*500036*000037*300038*550040*200041*700043*000044*3000  Z28 

45* 50 0046* 700047*900049* 100050 *30005 1*600052*900053*950054*750055*3000  Z28 

55*5000  228 

0*0000  0*0000  0*0000  0*0000  0*0000  0*0000  0*0000  0*0000  0*0000  0*0000  Y29 

0*0000  0*0000  0*0000  0*0000  0*0000  0*0000  0*0000  0*0000  0*0000  0*0000  Y29 

0*0000  Y29 

43*250043*2500  43*250043*250043*250  043*250043*250043*250043*  250043*  2500  Z29 

43*250043. 250043* 250043* 250043 *250043*250043* 250043* 2500 43 . 250043* 2500  Z29 

43*2500  229 

X Z OUT  45*  10*  30*  14*  ORT  I 


FIGURE  8 CONT’D 


ATLIT  NACEULE  WITH  N=21  AND  M=2I  YIELDING  400  PANELS  ON  THE  BODY 
I 1 21  2t 

1*5  3*75  6.75  1I.25  15*0  20.0  24.5  30*0  34.5 

40.0  45«75  51«0  56,5  62.5  68.5  74.  79.5  86.0  94.5 

116.0 

0.0000  0.0000  0.0000  0.0000  0.0000  0.0000  0.0000  0.0000  0.0000  0.0000 
0.0000  0.0000  0.0000  0.0000  0.0000  0.0000  0.0000  0.0000  0.0000  0.0000 
0.0000 

26.500026.500026.500026.500026.500026.500026.500026.500026.500026.5000 

26.500026.500026.500026.500026.500026.500026.500026.500026.500026.5000 

26.5000 

0.0000  1.5000  2.9500  4.5000  6.5000  8.875011.875015.320016.875017.3750 

17.625017.750017.420014.750011.5000  8.6250  6.3750  4.5000  2.9200  1.3750 

0. 0000 

18.000018.000018.000018.000018.080018. 1250 1 8. 30001 9. 125021 .500024.2500 
27. 000029.800032.625034.500035.375035.625035.750035.875035.900035.9500 

36.0000 

0.0000  1.5000  3.3750  5.2500  7.125010.125013.500016.500017.750018.0000 
18.125018.250018.125016.000012.8750  9.8750  7.3750  5.1250  3.3750  1.6250 
0.0000 


16.0000 16.000016.000016.000016.000016. 120016.375017. 750020.375023.3750 

26. 250029. 125032.250034.375035.625036.125036.250036.375036.500036.5000 

36. 5000 

0.  1.703  3.453  5.375  7.719  10.438  13.5  16.25  17.813  18.438 

18.75  18.719  18.234  16.578  13.719  10.672  8.  5.594  3.625  1.7813 

0. 

14.688  14.719  14.613  14.904  15.03  15.28  15.875  17.438  19.922  22.75 

25.813  28.625  31.688  34.125  35.438  36.078  36.406  36.625  36.703  36.75 

36.78 

0.0000  1.7813  3.6250  5.6563  8.000010.750013.875016.688018.125018.7190 

18.930019.000018.625017.000014.156011.0000  8.2500  5.8750  3.5635  1.8750 

0.0000 

14.6  14.6  14.631  14.694  14.819  15.069  15.768  17.406  20.  22.938 

26.063  26.969  32.025  34.744  36.275  37.025  37.337  37.525  37.588  37.619 

37.619 

0.0000  1.7613  3.6250  5.6563  8.000010.750013.875016.688018.125018.7190 

18.938019.000018.625017.000014.156011.0000  8.2500  5.8750  3.5635  1.8750 

0.0000 

1 4. 750014. 750014. 781214. 843714.968715.218715.937517.656220.250023. 1875 

26.31 2529.218832.375035. 094036.625037.375037.687037.875037.938037.9690 

37.9690 

0.0000  1.8750  3.7810  5.9060  B. 37501 1 . 1870 1 4.31 301 6. 81 20 1 8.250018.7 190 
18.938019.000018.718017.250014.250011.0620  8.6880  5.9380  3.7500  1.8750 
0.0000 


14. 844014. 844014.87501 4.907015. 00001 5.31 2016.157018.000020.625023.6880 
26 .625029.81 2032.750035.406037. 1 25037. 812038. 1 56038.312038.344038.3440 
38.3750 

0.0000  1.6750  3.7810  5.9060  3.375011.187014.313016.812018.250010.7190 
18.938019.000016.710017.250014.250011.0620  8.6880  5.9380  3.7500  1.8750 
0.0000 


15. 094015. 094015. 1 2501 5. 157015.25001 5. 562016.40701 8.250020.875023.9380 
26.875030.06  20  33.000  035.656037. 375038. 062038. 4 06038. 562038.594038. 5940 
38.6250 

0.0000  1.7500  3.7188  5.8438  8.312511.240014.281016.668018.000018.6250 
16.906019.000018.813017.436014.500011.1560  8.2813  5.8750  3.7188  1.7500 
0.0000 


15.5000 15.500015.50001 5.500015.500015. 719016.562018.531021.250024.3120 

27.125030.250033.312536. 156037.719038.375038.625038.719038.750030.7800 

38. 6750 

••TSOO  3.7168  5.8438  8.312511.240014.281016.888018.000018.6250 
18.906019.000018.813017.438014.500011.1560  8.2813  5.8750  3.7188  1.7500 
0.  0000 


If 84  4016.68701 8.656021 .375024.4370 
27. 250030.375033.437536.281037.044038.500038.750038. 644038. 875038.9050 

39. 0000 


XFUSIO 

XFUS20 

XFUS21 

Y1 

Yl 

Y1 

Z1 

Z1 

Z1 

Y2 

Y2 
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Z2 

Z2 
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Z3 

Y4 

Y4 

Y4 

Z4 

Z4 
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Z5 

Z5 

Y6 

Y6 
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FIGURE  9 


0.0000  1.7168  3.7168  6.1250  8. 3 1 251 1. 468014.40601 6.65601 7. 75001 8. 4380  Ylt 

18.81 3019. 000018. 813017. 375014. 125010. 7190  7.9375  5.6563  3.5938  1.7500  Yl 1 

0.0000  Yll 

16. 1250 16. 125016.125016.125016.  125016. 125016.719018.937021 .719024.5000  Z1 1 
27. 500030. 562533. 750 036. 3 130 37. 875038. 3750 38 .563038.656038. 688038. 6880  Zll 

38.7190  Zll 

0.0000  1.7188  3.7188  6.1250  8.312511.468014.406016.656017.750018.4380  Y12 

18.813019.000018.813017.375014.125010.7190  7.9375  5.6563  3.5938  1.7500  Y12 

0.0000  Y12 

16.0000 16.000016.000016.000016.000016.000016.594018.812021.594024. 3750  Z12 

27. 375030. 437533.625036. 1 88037.750038.250038.438038.531038.563038.5630  Z12 

38.5940  Z12 

0.0000  1.7188  3.7188  6.1250  8.3 1 25 1 1. 4680 1 4. 4060 16. 6560 1 7. 7500 1 8. 4380  Y13 

18.813019.000018. 813017. 375014.125010. 7190  7.9375  5.6563  3.5938  1.7500  Y13 

0.0000  Y13 

16.406  16.406  16.406  16.406  16.406  16.406  16.95  19.156  21.9  24.63  Z13 

27.5  30.494  33.63  36.144  37.656  38.156  38.344  38.438  38.469  38.469  Z13 

38.5  Z13 

0.0000  1.6250  3.2500  5.1250  7.250010.000013.500017.0  18.5  19.0000  Y14 

19.000019.000019.000017.5  13.625010.0000  7.2500  5.1250  3.25001.625  Y14 

0.0000  Y14 

17.500017.570017.620017.620017.670017.750017.830018.625021.500024.625  Z14 

27. 75 0030. 750033. 8 75036. 875037. 700037. 750037. 830037.875037. 930038. 0000  Z14 

38.0000  Z14 

0.0000  1.6250  3.2500  4.8750  7.1250  9.625013.000016.755018.625018.7500  Y15 

18.800018.875019.000016.85  13.1250  9.6250  7.0000  5.0000  3.1250  1.6250  Y15 

0.0000  Y15 

18.000018. 00001 8. 00001 8 .00001 8 .00001 8.0750 18. 1250 18 .875021 • 625024. 7500  Z15 

27.750030.750034.000036.500037.250037.350037.375037.400037.450037.5000  Zl 5 

37.5000  Z15 

0.0000  1.3750  3.0000  4.5000  6.5000  8.875012.000016.375018.625018.7500  Y16 

18.800018.875019.000016.00001 1.8750  8.7500  6.3750  4.5000  2.3750  1 .5000  Y16 

0.0000  Y16 

18. 500018. 500018.500018.58001 6.600018.6250 1 8.75001 9.000021 .3T5024.5000  Z16 

27.500030.500033. 750035. 625036. 1 25036. 250036. 300036. 375036. 420036. 4500  Z16 

36.5000  Z16 

0.0000  1.3750  2.7500  4.1250  6.0000  8. 12501 1 .1 25015.1250 18 .5000 18.6250  Y17 

1 3.7500 16.875018.50001 4.87501 1.0000  8.1250  6.0000  4.1250  2.6250  1.3750  Y17 

0.0000  Vt7 

19. 2500 19. 2500 19. 2500 19. 2500 19. 250 01 9. 3000 19.3750 19.625021 .375024.5000  Z17 

27.500030.500033.500035.000035.375035.500035.625035.650035.700035.7500  217 

35.7500  Z17 

0.0000  1.1250  2.3750  3.6250  5.2500  7.1250  9.625013.250017.750018.5000  Y18 

18.5000 18.500018.000013.5000  9.6250  7.1250  5.1250  3.6250  2.2500  t.1250  Y18 

0.0000  710 

20.3  20.3  20.3  20.3  20.375  20.375  20.5  20.75  21.68  24.5  Z18 

27.5  30.375  33.32  34.375  34.5  34.56  34.625  34.64  34.7  34.75  Z18 

34.75  Z18 

0.0000  1.0000  2.0000  3.0000  4.2500  5.7500  8.000011.125015.875017.7500  Y19 

17.750017.750015.750011.3750  8.0000  5.8750  4.2500  3.0000  1.8750  0.8750  Y19 

0.0000  719 

21.  21«05  21.05  21.05  21.05  21.12521.2  21.25  21.75  24.125  ZI9 

27.  29.75  32.125  32.75  32.8  32.65  32.875  32.9  32.95  33.  Z19 

33.  Z19 

0.0000  1.2500  3.0000  4.7500  6.7500  9. 37501 1 .62501 4. 1 25015.0  15.3750  Y20 

15.375015.375015. 375014. 12501 1.6250  9.3750  6.7500  4.7500  3.0000  1.2500  Y20 

0.0000  720 

22.750022.760022.770022.790022.810022.850022.875022.950023.500025.2500  Z20 

26. 7500 28. 250030. 000030. 550030. 625030. 650030.690030. 71 0030.730030.7400  Z20 

30.7500  Z20 

0.0000  0.0000  0.0000  0.0000  0.0000  0.0000  0.0000  0.0000  0.0000  0.0000  Y21 

0.0000  0.0000  0.0000  0.0000  0.0000  0.0000  0.0000  0.0000  0.0000  0.0000  Y21 

0.0000  721 

26. 500026. 500026. 5U0026. 500026. 500026. 500026. 500026. 500026.500026.5000  Z21 

26. 50 002 6. 500026. 500 026. 5000 26. 500 026. 500026. 500026. 500026. 500026. 5000  Z2l 

26.5000  Z21 

X Z OUT  45.  10.  30.  12.  ORT  1 
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FIGURE  9 CONT’D 


POTENTIAL  FLOW  PROGRAM  SECTION  1 


ATLIT  WITH  M»21  ANO  N»29  YIELDING  560  PANELS  — FUSELAGE  ONLY 

NO*  OF  QUADS*  » 560 
NO*  OF  SECTIONS^  1 
MAX*  NO*  OF  ITERATIONS  X FLOW  150 

VINF  3 160*000000  VO  > 0*000160  ROE  « 0*002378 

REFA  3 155*000000  IWRITE  * 2 

1 PLANES  OF  SYMMETRY 

CONVERGENCE  CRITERIA  * 0*00010 


PRESSURE  LIFT  ANO  DRAG  COEFFICIENTS 


PRESSURE  CL 

3 

0*00329 

PRESSURE  CO 

X 

0*00222 

REFERENCE  AREA 

at 

155*00000 

REYNOLDS  NUMBER 

0.2825E  08 

FRICTION  DRAG 

COEFFICIENT 

FRICTION  CO 

0*01057 

REFERENCE  AREA 

3 

155*00000 

REYNOLDS  NUMBER 

A 

0*2825E  08 

BODY  LENGTH 

28*25000 

TOTAL  BCOY  COEFFICIENTS 


TOTAL  BODY  CL  = 0*00300 

TOTAL  BODY  CO  * 0*01299 

reference  area  3 155*00000 

REYNOLDS  NUMBER  3 0*2825E  08 

BODY  LENGTH  > 28*25000 


FIGURE  10 


POTENTIAL  FLOW  PROGRAM  SECTION  1 

ATLIT  NACELLE  WITH  N*2I  AND  M*2l  YIELDING  400  PANELS  ON  THE  BODY 

NO*  OF  QUADS*  > 400 
NO*  OF  SECTIONS*  1 
MAX.  NO*  OF  ITERATIONS  X FLOW  150 

* 160*000000  VO  3 0*000160  ROE  * 0*002378 

REFA  * 155*000000  IWRITE  * 2 

1 PLANES  OF  SYMMETRY 

CONVERGENCE  CRITERIA  * 0*00010 

PRESSURE  LIFT  ANO  DRAG  COEFFICIENTS 


PRESSURE  CL 

3 

0*00230 

PRESSURE  CO 

3 

0*00391 

REFERENCE  AREA 

3K 

155*00000 

REYNOLDS  NUMBER 

M 

N4# 

0.9667E  07 

FRICTION  DRAG 

COEFFICIENT 

FRICTION  CD 

»44 

0*00308 

REFERENCE  AREA 

3 

155.00000 

REYNOLDS  NUMBER 

3 

0.9667E  07 

BODY  LENGTH 

»*4 

9*66667 

TOTAL  BCOY  COEFFICIENTS 


TOTAL  BODY  CL  * 0*00235 

TOTAL  BODY  CO  * 0*00722 

REFERENCE  AREA  * 155*00000 

REYNOLDS  NUMBER  * 0.9667E  07 

BODY  LENGTH  * 9*66667 


FIGURE  11 


Protuberances 


No  accounting  for  the  drag  due  to  protuberances  was  deemed  necessary  in 
the  drag  buildup  since  the  probable  magnitude  of  these  effects  Is  within  the 
uncertainty  bounds  of  the  nacelle,  fuselage,  and  interference  drag  computations. 


Calculated  and  Estimated  Lift-Drag  Polar 

As  shown  in  Table  I,  summing  the  results  of  the  previous  calculations 
yields  a drag  polar  represented  by  the  equation 


Cp  = .035832  + .040561  . (1) 

This  polar,  as  indicated  previously,  does  not  include  the  effects  of  flow 
separations  at  the  higher  lift  coefficients.  In  an  effort  to  develop  a more 
accurate  polar  upon  which  to  base  performance  estimates,  full  scale  wind  tunnel 
test  data  on  a similar  aircraft  (Ref.  5)  were  examined  and  fitted  by  the 
equation 


Cp  = 0.035  + 0.051  + 0.00138  . (2) 

Plots  of  these  equations  are  shown  in  figure  12.  Note  that  the  two  curves 
differ  little  for  < 0.8.  Above  = 0.8  it  is  to  be  expected  that  equation 
(2)  will  more  nearly  represent  the  behavior  of  the  ATLIT  than  equation  (1). 
Despite  the  fact  that  equation  (2)  describes  the  drag  of  an  unpowered  air- 
plane and  that  drag  under  some  conditions  of  powered  flight  may  exceed  the 
drag  in  unpowered  flight,  equations  (1)  and  (2)  were  treated  as  the  probable 
boundaries  for  the  actual  ATLIT  drag  polar.  Because  of  the  relatively  smaller 
ATLIT  wing  area  (compared  with  the  aircraft  tested  in  Ref.  5)  it  is  not 
expected  that  the  ATLIT  drag  will  rise  as  rapidly  with  increasing  C.  as  It 
does  for  the  aircraft  of  Ref.  5.  Thus,  even  if  the  ATLIT  drag  in  powered 
flight  is  somewhat  greater  than  in  unpowered  flight,  the  drag  should  be  below 
the  boundary  given  by  equation  (2). 
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TABLE  I ATL IT  DRAG  BUILDUP 
C.G.  @ 26.5^  MAC 


TRIM 

a . 
wing 

^L  . 
Wing 

‘"it  't/S„ 

^D 
. w 

0 

^^TOTAL 

^L 

-4 

-.134569 

-.003474 

.001879 

.007316 

.038473 

-.138043 

-2 

.063437 

.001638 

.001852 

.006045 

.037175 

.065075 

0 

.259752 

.006707 

.0019772 

.008349 

.039604 

.266459 

2 

.454464 

.01 1736 

. 00200 

.014132 

.04541 

.4662 

4 

.648280 

.016741 

.00210 

.023051 

.054429 

.66502 

6 

.841217 

.021724 

.002184 

.034891 

.066353 

. 86294 

8 

1.032682 

.02666 

.002265 

.049506 

.081049 

1 .05934 

10 

1.221700 

.031549 

.002346 

.066789 

.098413 

1.25324 

12 

1.405880 

.036306 

.002424 

.086509 

.118211 

1.442 

14 

1.582697 

.040872 

.002618 

.108327 

.140223 

1.6235 

•^TOTAL 

w t w 

V^w 

‘ V 

+ 2 ^D 

^fus  ^NACELLE 

w t w 

+ .0018487  + 

.01299  + 2(. 00722) 

= ^ S,  St/S„ 

+ .0292787 

DRAG  COEFFICIENT 


A Wind  Tunnel  Test  of  a Light 
Twin-Engine  Aircraft  TN  D-6238 

— Curve-fit  resuits  for  Light  Twin, 
Drag  polar  of  the  form: 

CD  = .035+.051Cl^+.00138Cl’^*^^ 

~~  Calculated  as  well  as  curve-fit 
points  for  the  NCSU  Predicted 
Drag  Polar  of  the  ATLIT  airplane. 
Fitted  Drag  Poiar  is  of  the  form: 

CD  =.035832+vpA056lCL* -9^ 


FIGURE  12 
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PERFORMANCE  PREDICTIONS 


The  drag  polars  given  by  equations  (1)  and  (2)  were  submitted  to  the 
point  performance  program  described  In  Ref.  2 along  with  the  thrust  horse- 
power data  given  in  figure  13.  The  latter  were  derived  from  engine  test  cell 
data  and  propeller  performance  charts.  They  do  not  Include  any  Installation- 
dependent  effects.  The  data  given  In  Table  II  represent  the  output  of  this 
program.  It  will  be  noted  that,  compared  with  the  original  Seneca,  only 
small  improvements  In  rate-of-cl Imb  and  cruise  speed  are  expected.  This  can 
be  explained  by  the  fact  that  although  the  airfoil  itself  offers  about  a , 

105?  Improvement  In  L/D  at  = 0.8  (the  nominal  for  climb)  the  wing  Is 

responsible  for  only  about  40%  of  the  total  drag.  Overall  aircraft  drag  is, 
as  a result,  only  about  4%  lower. 
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TABLE  II  COMPARISON  OF  PREDICTED  ATLIT  PERFORMANCE  USING  THRUST  HORSEPOWER  DATA  SHOWN  IN  FIG. 
13  WITH  PIPER  SENECA 


Performance  characteristics 

Predicted  using 
1 ight-twin  polar 
from  wind  tunnel 
tests  (TND-6238) 

■ 4200  lbs 

Piper 

Seneca 

Predicted 
using  NCSU 
parabol ic 
polar 
4200  lbs 

Max.  level  flight  speed  (ft/sec) 

300.00 

286.0 

298.9 

Min.  level  flight  speed  (ft/sec) 

123.7 

101.2 

47.23 

Max.  rate  of  climb  (ft/sec) 

27. 1 

22.67 

28.35 

Single  engine  rate  of  climb  (ft/sec)* 

6.06 

3.167 

7.81 

Best  rate  of  climb  speed  (ft/sec) 

168.2 

154.0 

162.76 

Best  single  engine  rate  of  climb  speed  (ft/sec)* 

155.8 

154.0 

144.07 

Maximum  climb  angle  (degrees) 

10.17 

12.34° 

Maximum  climb  angle  speed  (ft/sec) 

144.5 

132.0 

105.42 

Best  range  speed  (ft/sec) 

167.0 

160.0 

153.48 

Service  celling  (ft) 

19,681 

18,000 

22,525 

Absolute  celling  (ft) 

21 ,077 

19,400 

24,157 

Single  engine  service  celling  (ft) 

5,623 

3,650 

8,852 

Single  engine  absolute  celling  (ft) 

7,791 

5,000 

11,353 

* Single  engine  characteristics  were  computed  using  a = I.OSCj,  to  account  for  the  vertical 
tall  drag  and  half  the  estimated  power.  ^ 


STABILITY  PREDICTIONS 


The  stability  predictions  for  the  ATLIT  were  developed  using  the  air- 
craft’s geometric  and  Inertial  parameters  and  the  computer  programs  described 
In  Ref.  3.  The  Input  data  and  results  are  shown  In  figures  14  through  17  and 
18  through  21 . 
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PERTiNENr  AIRPLANE  CHARACTER t SM CS 


C»G» 

C.G* 


DENSITY  (SLUGS/FT443I 

0.00199 

MASS  (SLUGS) 

124.22400 

THRUST  (POUNDS) 

0.0 

G4C0S(GAMMA)  (FT/SEC/SEC) 

32.00000 

COS(XZ) 

t .00000 

WING  AREA  (FT*«2) 

155.00000 

WING  SPAN  (FT) 

39.70000 

WING  CHORD  (FT) 

4. 11000 

WING  ASPECT  RATIO 

10.16832 

WING  TAPER  RATIO 

0.50000 

WING  ALPHA  (DEGREES) 

0.22900 

I WING  (DEGREES) 

0.50000' 

DOWNWASH  angle  (DEGREES) 

1*36272 

ELEVATOR  ANGLE  (DEGREES) 

1.63372 

TAIL  EFFICIENCY 

0.90000 

2-D  WING  CLA 

0. 12163 

CDPIE 

0.03510 

2-0  WING  CL 

0.37984 

OF  FUSELAGE  (FT) 

C 

27.67000 

tail  QUARTER-CHORD  (FT) 

16.00000 

WING  A.C.(CHOROWISE)  (FT) 

0.0 

WING  QUARTER-CHORD  (FT) 

10.25500 

THRUST  AXIS  (FT) 

0.0 

VELOCITY  IPT/SECI 
lYY  C SLaG-FT*A2> 

ZJ  IFTI 

GASINIGAMMAI  CFT/SEC/SECI 
StNIXZI 

HORZ*  TAIL  AREA  |FT**2I 
HORZ.  TAIL  SPAN  (FTI 
HORZ.  TAIL  CHORD  IFTI 
HORZ.  TAIL  ASPECT  RATIO 
HORZ.  TAIL  TAPER  RATIO 
TAIL  ALPHA  COEGREESI 
■TAIL  COEGREESI 
DOWNWASH/ ALPHA 
ELEVATOR  AREA  |PT*«2) 
ELEVATOR  CHORD  (FTI 
2-0  TAIL  CL A 
2-0  WING  COA 


286.0DOOO 

2S60.00000 

0.0 

0.0 

0.0 

38.74300 

13.56000 

2.85715 
4.74598 
1.00000 

-t. 63372 
0.0 

0.42627 

38.74300 

2.85715 
0.11500 
0.04670 


WIDTH  OF  FUSELAGE  (FTI  « 4.33000 

WING  TO  TAIL  QUARTER-CHORD  (FT|  * 16.00000 

C.G.  TO  WING  A.C.CVERTtCALI  (FTI  « 0.0 

C.G.  TO  WING  QUARTER-CHORD  (FTI  « 0.0 


LONGITUDINAL  STABILITY  DERIVATIVES 


CL  » 0.3174 

CD  = 0.0383 

CM  > 0.0 


CLA  s 5.6891 
COA  « 0.1610 
CMA  = -I .5001 


CLOA  « 3.2591 

CODA  * 0.0 

CMDA  s-12.6873 


CLQ  = 7.6455 

CDQ  * 0.0 

CMQ  =-29.7635 


CLDE  = 0.9419 

CODE  = 0.0 

CMDE  » -3.6667 


CLU 

CDJ 

CMJ 


0.0 

0.0 


0.0 


CT  » 0.0 

CTU  = 0.0 

CTRPM  > 0.0 


DENOMINATOR  ROOTS 


Roorii 1 

» -0.01279 

♦J 

-0.14030 

ROOT! 2) 

» -0.01279 

♦ J 

0.14030 

ROOT (3) 

* -4.07258 

♦J 

-4.65815 

R00TI4) 

* -4.07258 

♦ J 

4.65815 

NATURAL 

FREQ  DAMPING  RATIO 

TIME 

FOR  1/2  DAMPING 

SETTLING  TIME 

undamped 

DAMPED 

SHORT  PERIOD 

6.18742 

4.65815 

0.65820 

0. 17020 

0.73558 

PHUGOID 

0.  14089 

0.14030 

0.09076 

54.20667 

234*27487 

FIGURE  14 
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PERTINENT  AIRPLANE  CHARACTERISTICS 

44 

4444 

density  CSLUGS/FT443I 

0.00199 

VELOCITY  (FT/SCC) 

286.00000 

MASS  CSLUGSI 

1 24.22400 

lYY  (SLUG-FT**2) 

>2560.00000 

THRUST  (POUNOSI 

0.0 

ZJ  (FT) 

0.0 

G»C3SCGAMMAt  IFT/SEC/SECI 

32.00000 

G*SIN(GAMMA)  (FT/SEC/SEC) 

0.0 

COSIXZI 

1.00000 

SIN(XZ) 

0*0 

MING  AREA  |FT*421 

182*73000 

HORZ.  TAIL  AREA  (FT4«2) 

38.74300 

MING  SPAN  IFTI 

39.70000 

HORZ*  TAIL  SPAN  (FT) 

13.56000 

WING  CHORD  1FT> 

4.75000 

HORZ.  TAIL  CHORD  (FT) 

2.85715 

WING  ASPECT  RATIO 

8.62524« 

HORZ.  TAIL  ASPECT  RATIO 

4.74598 

WING  TAPER  RATIO 

0.50000 

HORZ.  TAIL  TAPER  RATIO 

1.00000 

WING  ALPHA  lOEGREES) 

m 

0.22900 

TAIL  ALPHA  (DEGREES) 

-1.81752 

IWING  I DEGREES! 

K 

O.SOOOO 

(TAIL  (DECREES) 

0.0 

OOWNWASH  ANGLE  (DEGREES) 

9 

1.54652 

OOWNWASH/ALPHA 

0.48215 

ELEVATOR  ANGLE  (DEGREES) 

9 

1.81752 

ELEVATOR  AREA  (FT442) 

38. 74300 

TAIL  EFFICIENCY 

9 

0.90000 

ELEVATOR  CHORD  (FT) 

2.85715 

2-0  WING  CLA 

9 

0.12163 

2-0  TAIL  CLA 

O.ltSOO 

COPIE 

m 

0.03510 

2-D  WING  CO A 

0.04670 

2-D  WING  CL 

M. 

0.37984 

DISTANCES 

LENGTH 

DF  FUSELAGE  (FT) 

m 

27*67000 

WIDTH  OF  FUSELAGE  (FT) 

9 

4.33000 

C.G. 

TO 

TAIL  OUARTER-CHORO  (FT) 

9 

16.00000 

WING  TO  TAIL  QUARTER-CHORD  (FT)  » 

16.00000 

C.G. 

TO 

WING  A.C.ICHOROW ISE)  (FT) 

9 

0*0 

C.G.  TO  WING  A.C.( VERTICAL) 

(FT)  » 

0.0 

NOSE 

TO 

WING  QUARTER-CHORD  (FT) 

m 

10.25500 

C.G.  TO  WING  QUARTER-CHORD  (FT)  » 

0.0 

C.G. 

TO 

THRUST  AXIS  (FT) 

m 

0.0 

41 

4444 

LONGITUDINAL  STABILITY  DERIVATIVES 


CL  * 

0.3083 

CLA  = 

S.S081 

CLDA  > 

2.7055 

CO  > 

0.0386 

CDA  * 

0.1735 

CDOA  = 

0.0 

CM  » 

0.0 

CMA  = 

-0.3582 

CMDA  > 

-9.1134 

CLQ 

> 5.6115 

CLDE  > 

0.7989 

CLU  » 

0.0 

COQ 

> .0.0 

CODE  « 

0.0 

COJ  « 

0*0 

CMQ 

>-18*9018 

CMOE  « 

-2.6912 

CMU  » 

0.0 

CT  » 0.0 

CTU  « 0*9 

CTRPN  « 0.0 


denominator  ROOTS 


SHORT 


NATURAL 
UNDAMPED 
PERIOD  A.42J37 


ROOT! 1) 

9 

-0.01610 

♦J 

-0.11915 

R00T(2) 

9 

-0*01610 

♦ J 

0.11915 

RQ0T(3) 

9 

-4.33009 

♦J 

-0*90362 

ROOT(4| 

m 

-4.33009 

♦ J 

0.90362 

FREQ 

DAMPED 

DAMPING  RATIO 

TIME  FOR  1/2  DAMPING 

0*90362 

0*97891 

0*16008 

PHUGOID 


0.I2023  0.1I91S  0.13393 


43.045A6 


SETTLING  TIME 
0.69IS3 
186.03M5 


M 


FIGURE  15 


pertincnt  airplane  characteristics 


OENSITT  f SLUG$/FT««3» 

MASS  (SLUGSI 
THRUST  (POUNDS  I 
CACJSCGAMMAI  (FT/SEC/SEO 
COS(XZ) 

MlNS  AREA  (FTFA2I 

■INS  SPAN  (FTI 

WING  CHORD  (FTI 

■ING  ASPECT  RATIO 

■ING  TAPER  RATIO 

WINS  ALPHA  ( DEGREES  1 

IWlNG  (aEGREESI 

DOWNWASH  ANCLE  (DEGREES I 

ELEVATOR  ANGLE  IDEGREESI 

TAIL  EFFICIENCY 

2-0  WING  CLA 

COPIE 

2-0  WING  CL 


LENGTH  1 

DF  FUSELAGE  IFT) 

C.G. 

TO 

tail 

QUARTER-CHORD 

(FT) 

C.C. 

TO 

WING 

A.C.ICHOROW ISE 

) (FT) 

NOSE 

TO 

WING 

QUARTER-CHORD 

(FT) 

C.G. 

TO 

thrust  AXIS  (FT) 

0.00238 

124.22400 

0.0 

32.03800 

1.00000 

155.00000 
39. 70000 
4.11000 
10. 16832 
0.50000 
5.60050 
0.50000 
3.5815^ 
-1.51893 
0.90000 
0.11606 
0.03510 
0.99830 


27.67000 

16.00000 

0.0 

10.25500 

0.0 


VELOCITY  (FT/SECI 
lYY  (SLUG-FT442I 
ZJ  (FT) 

C4SIN( GAMMA)  (FT/SEC/SEC) 
SIN(XZ) 

HORZ.  TAIL  AREA  (FT442) 
HORZ.  TAIL  SPAN  (FT) 

HORZ.  TAIL  CHORD  (FT) 
HORZ.  tail  aspect  RATIO 
HORZ.  TAIL  TAPER  RATIO 
TAIL  ALPHA  (DEGREES) 

ITAIL  (DEGREFS) 
OOWNWASH/ALPHA 
ELEVATOR  AREA  (FT442) 
ELEVATOR  CHORD  (FT) 

2-0  TAIL  CLA 
2-D  WING  COA 


161.00000 

2560.00000 

0.0 

3.22000 

0.0 

38.74300 

13.56000 

2.85715 

4.74598 

1.00000 

1.51893 

0.0 

0.41020 

38.74300 

2.85715 

0.11500 

0.03603 


WIDTH  OF  FUSELAGE  (FT)  « 4.33000 

WING  TO  TAIL  OUARTER-CHORO  (FT)  « 16.00000 

C.G.  TO  WING  A.C.(VFRTICAL)  (FT)  » 0.0 

C.C.  TO  WING  QUARTER-CHORD  (FT)  * 0.0 


LONGITUDINAL  STABILITY  DERIVATIVES 


CL  =* 

0.8342 

CLA  ^ 

5,4747 

CD  = 

0.0571 

COA  » 

3.3251 

CM  = 

0.0 

CMA  > 

-1.5615 

CLDA  s 
CODA  = 


NATURAL  FREQ 
UNDAMPED  DAMPED 
SHORT  PERIOD  3.93632  2.86218 


1.0 

CDQ  * 0.0 

c 

DOE  * 0. 

:.209O 

CMQ  *-29.7635  CMOE  = -3« 

DENOMINATOR 

ROOTS 

ROOTll) 

* -0.00293 

43 

-0.24574 

ROOT(2> 

» -0.00293 

♦J 

0.24574 

R00T(3) 

» -2.70232 

♦J 

-2.86218 

R00T(4) 

» -2.70232 

♦ J 

2.86218 

1 DAMPING  RATIO 

TIME 

FOR  1/2  1 

0.9419 

0 

6667 


CLU 

COJ 

CMU 


0.0 

0.0 

0.0 


CT 

CTU 

CTRPM 


0.0 

0.0 

0.0 


236.65381 


SETTLING  TIME 
1.10857 
1022.79003 


FIGURE  16 


PERTINENT  AIRPLANE  CHARACTERISTICS 


LENG 

TH  1 

C.  C. 

TO 

C.G. 

TO 

NOSE 

TO 

C.G. 

TO 

density  ( SLUGS/FT443) 

0.00238 

VELOCITY  (FT/SEC) 

a 

161.00000 

MASS  (SLUGS) 

124.22400  ' 

lYY  (SLUG-FTA42) 

^2560. 00000 

THRUST  (SOUNDS) 

0.0 

ZJ  (FT) 

0.0 

G«C0S(GA4MA)  (FT/SECXSEC) 

32.03800 

G*SIN( GAMMA)  (FT/SEC/SEC) 

3.22000 

COS(XZ) 

t. 00000 

SIN(XZ) 

0.0 

WING  AREA  (FT*«2) 

182.73000 

HORZ.  TAIL  AREA  (FT442) 

38.74300 

WING  SPAN  (FT) 

39.70000 

HORZ.  TAIL  SPAN  (FT) 

t 3.56000 

WING  CHORD  (FT) 

4.75000 

HORZ.  TAIL  CHORD  (FT) 

2.8S715 

WING  ASPECT  RATIO 

8.62524 

HORZ.  TAIL  ASPECT  RATIO 

3 

4.74598 

WING  TAPER  RATIO 

« 

0.50000 

HORZ.  TAIL  TAPER  RATIO 

1.00000 

WING  ALPHA  (DEGREES) 

5.60050 

TAIL  ALPHA  (DEGREES) 

1.03586 

IWING  (DEGREES) 

0.50000 

ITAIL  (DEGREES) 

0.0 

OOWNWASH  ANCLE  (DECREES) 

X 

4.06464 

DOWNWASH/ALPHA 

0.46453 

ELEVATOR  ANGLE  (DEGREES) 

M 

-1.03586 

ELEVATOR  AREA  (FTWW2) 

38.74300 

TAIL  EFFICIENCY 

m 

0.90000 

ELEVATOR  CHORD  (FT) 

2.85  715 

2-0  WING  CLA 

M 

0. 1 1606 

2-0  TAIL  CLA 

0.11500 

CDPIE 

m 

0.03510 

2-D  WING  COA 

0.03603 

2-0  WING  CL 

M 

0.99830 

DISTANCES 

□F  FUSELAGE  (FT) 

X 

27.67000 

WIDTH  OF  FUSELAGE  (FT) 

TO  TAIL  QUARTER-CHOnO  (FT  I « 16.00000 

TO  WING  A.C.(CH0R0WISE1  (FT)  * 0.0 

NOSE  TO  WING  OUARTER-CMORO  (FT)  * 10.25500 

TO  THRUST  AXIS  (FT)  s Q«0 


WING  TO  TAIL  OUARTER-CHORO  (FT) 
C.G.  TO  WING  A.C.C VERTICAL)  (FT) 
C.G.  TO  WING  QUARTER'CHORO  (FT) 


4.33000 

16.00000 

0.0 

0.0 


LONGITUDINAL  STABILITY  DERIVATIVES 


CL  = 

0.8104 

CLA  = 

5.3068 

CLOA  a 

2.6067 

CLQ 

* 5.6115 

CLDE  * 

0.7989 

CLU  » 

0.0 

CT  » 

o 

« 

o 

CD  » 

0.0596 

COA  = 

0.3570 

CODA  > 

0.0 

COQ 

« 0.0 

CODE  * 

0.0 

CDJ  « 

0.0 

CTU  * 

0.0 

CM  » 

0.0 

CMA  s 

-0.4291 

CMOA  « 

-8. 7804 

CMQ 

«-ia.901 8 

CMDE  « 

-2.6912 

CMJ  * 

0.0 

CTRPM  * 

0.0 

denominator 

ROOTS 

RODTl 1) 

-=  -0.01317 

♦J 

-0.21385 

ROOT ( 2 ) 

« -0.01317 

♦J 

0.21385 

R00T(3) 

=«  -2.86418 

♦ J 

-0.72226 

ROOT! 4) 

- -2.86418 

♦ J 

0.72226 

NATURAL 

FREQ  DAMPING  RATIO 

TIME 

FOR  1/2  DAMPING 

SETTLING  TIME 

UNDAMPED 

DAMPED 

short  PERIOD 

2.95364 

0.72226 

0.96965 

0.24201 

1.04592 

PHUGOtO 

0.21426 

0.21385 

0.06146 

52.63901 

227.49962 

N3 

VO 
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PERTINENT  AIRPLANE  CHARACTERISTICS 


RHO  = 
U s 
IXX  = 
SA  3 
H = 
TR  ss 
LF  = 
H2  * 
OH  = 
QA  = 
CDO  * 
HFCY= 
HBCY  = 


0*  001938 
286.0000 
52S0.0000 
0.0 

4.292000 

0.500000 

27.400000 

2.8J3000 

13.558000 

8.600000 

0.035100 

2.833000 

4.000000 


WING 

CHORD 

IXZ 

OIH 

SV 

ZV 

LT 

W 

SH 

CA 

YI 

WFCY 

WBCY 


AREA 


>155.000000 

4.110000 

0.0 

> 7.000000 

: 19.500009 
2.667000 
E 16.000000 
4.330000 
s 36.500000 
0.662000 
E 7.939800 
4.000000 
4.250000 


MASS 

SPAN 

IZZ 

ZW 

BV 

ETAV 

XH 

SAH 

TRH 

SR 

HNQSE 

LFCY 

LBCY 


3124.224000 
* 39.3500 

37323.0000 
3 1.083300 

3 5.883000 

3 0.960000 

3 10.000000 

3 0.0 

3 1. 000000 

3 7.600000 

1.300000 
6.667000 
13.667000 


C4C0SCGAMMA) 

G4SZNIGAMMAI 

CL 

FUSVOL 

R1 

S3S 

HI 

CLA2DW 

CLA20H 

ALPHA 

WNOSE 

LMH 


3 32.000000 

3 0.0 

3 0.317400 

3285.680651 
3 0.916700 

3 80.909591 
3 2.833000 

3 6.969399 

* 6.589500 

3 0.003996 

3 2.000000 

3 10.000000 


LATERAL  STABILITY  DERIVATIVES 


CY3  3 >0.479767  CLB 

CYR  3 0.324597  CLR 

CYOR  3 0.226060  CLOR 


-0. 165963 
0.099626 
0.015322 


CNB  3 0. 124548 

CNR  3 >0.  142518 
CNOR  3-0.088241 


CYP  3 >0.240417 
CYOA  3 0.0 


CLP  3 >0.586804  CNP  = >0.041782 

CLDA  3 0*173526  CNDA  = >0.014204 


» 44444 4 *4 44 44*4 *44 4**4* 4444444*: 


DENOMINATOR 

ROOTS 

ROOT I 1) 

= 

>0.30404 

♦ J 

-3.01431 

ROOTCZl 

3 

>0.30404 

♦J 

3.01431 

ROOT! 3) 

S 

>4.02414 

♦ J 

0.0 

ROOT(4) 

3 

-0.0  1499 

♦ J 

0.0 

ROOT (5  > 

S 

0.0 

♦J 

0.0 

DUTCH  ROLL 


NATURAL  FREQ  DAMPING  RATIO 

UNDAMPED  DAMPED 

3*0296  3.0143  0.10036 


TIME  FOR  1/2  DAMPING 
2.27981 


SETTLING  TIME 
9.35307 
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PERTINENT  AIRPLANE  CHARACTERISTICS 


RHO 

= 

0.001  983 

WING  AREA 

= J 

L82. 730000 

MASS 

s 

124.224000 

G4C0SC GAMMA) 

s 

32.000000 

U 

= 

286.0000 

CHORD 

at 

4.750000 

SPAN 

X 

39.3500 

G4SINC GAMMA) 

X 

0.0 

IXX 

5250.0000 

1 XZ 

= 

0.0 

I zz 

= 

7323.0000 

CL 

= 

0.317400 

SA 

= 

0.0 

DIH 

= 

7.000000 

ZW 

3S 

1.083300 

FUSVOL 

a; 

285.680651 

H 

= 

4.292000 

SV 

= 

19.500000 

BV 

X 

5.883000 

R1 

X 

0.916700 

TR 

s 

0. 500000 

ZV 

= 

2.667000 

ETAV 

= 

0.960000 

SBS 

X 

30.909591 

LF 

- 

27.400000 

LT 

= 

16.000000 

XM 

X 

10.000000 

HI 

X 

2.833000 

H2 

=s 

2. 833000 

w 

s 

4.330000 

SAH 

X 

0.0 

CLA20W 

X 

6.969399 

BH 

= 

13.558000 

SH 

= 

36.500000 

TRH 
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MEASURING  DRAG  AND  THRUST  IN  FLIGHT 


The  Concept 

Most  techniques  for  the  determination  of  aircraft  drag  in  flight  rely  on 
the  fact  that  when  the  aircraft  is  in  unaccelerated  flight,  the  forces  along 
its  x-axis,  principally  the  thrust  and  drag,  are  in  balance.  Then,  if  one 
knows  the  propulsive  thrust  for  a particular  flight  condition,  he  automatically 
knows  the  aircraft  drag  at  that  condition.  Thus,  to  apply  these  techniques 
one  must  know  that  V = 0 as  well  as  the  propulsive  thrust  as  a function  of 
flight  speed,  altitude,  and  power  setting. 

This,  unfortunately,  is  not  determined  easily.  Although  engine  output 
can  be  measured  accurately  on  a test  stand  as  a function  of  altitude  and  power 
setting  and  propeller  characteristics  can  be  determined  in  a test  cell  as  a 
function  of  RPM  and  flight  velocity,  the  flow  disturbances  caused  by  putting 
a cowled  engine  behind  a propeller  and  mounting  the  whole  on  an  airplane  are 
not  readily  determined  a priori.  Hence,  efforts  have  been  made  from  time  to 
time  to  measure  inflight  thrust  using  such  techniques  as  the  torque  reaction 
produced  by  the  engine  or  the  vehicle  acceleration  at  constant  altitude 
produced  by  varying  power  levels. 

The  reader  will  readily  appreciate  the  difficulties  which  such  techniques 
entail.  In  the  case  of  the  ATLIT  aircraft,  instrumentation  to  measure  reaction 
torques  was  not  available  and  the  longitudinal  accelerometer  provided  in  the 
instrument  package  was  not  considered  a primary  test  instrument,  at  least 
initially.  Further,  the  establishment  of  really  unaccelerated  flight  at  many 
different  speeds  is  very  consuming  of  flight  test  time.  It  is  for  these 
reasons  that  an  effort  was  made  to  develop  an  alternate  technique  to  measure 
thrust  and  drag  simultaneously  in  accelerated  flight. 

The  origin  of  the  concept  is  quite  simple.  Recent  workers  attempting  to 
extract  the  values  of  stability  derivatives  from  flight  data  have  all  faced 
the  problem  of  fitting  an  analytical  model  containing  thirteen  or  more 
undetermined  coefficients  to  a set  of  four  or  five  simultaneous  time  histories. 
That  is,  the  number  of  unknowns  greatly  exceeds  the  number  of  independent 
equations  one  can  write  to  describe  the  motion.  The  problem  is  usually 
attacked  (see  Ref.  6 for  example)  by  fitting  the  equations  to  the  time 
histories  at  a number  of  different  times.  Theoretically,  one  need  only  fit 
the  equation  the  same  number  of  times  as  one  desires  to  find  coefficient 
values.  In  practice,  it  is  fit  many,  many  times  and  the  values  which  best 
satisfy  the  time  history  in  some  statistical  sense  are  chosen.  If  the  initial 
estimates  of  the  parameter  values  are  reasonably  accurate,  the  procedure 
usually  converges  on  the  correct  values.  However,  since  the  system  is  not 
determinant,  convergence  is  not  guaranteed. 

The  problem  in  determining  both  drag  and  thrust  simultaneously  in  flight 
is  that  there  is  one  more  unknown  than  there  is  equation.  Mathematically 
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this  means  that  for  any  flight  condition  there  are  an  Infinite  number  of  sets 
of  T and  D which  satisfy  the  equation.  For  any  T there  Is  only  one  D,  buFone 
can  find  the  corresponding  D for  any  arbitrary  choice  of  T whether  It  has  any 
physical  meaning  or  not. 

Following  the  fairly  successful  approach  used  in  stability  derivative 
extraction.  It  was  reasoned  that  If  one  would  write  the  equation  of  motion 
substituting  flight  data  for  different  times  In  the  flight,  he  could  create 
a system  of  equations  equal  to  the  number  of  unknowns.  Formally,  the  equation 
of  motion  of  the  vehicle  along  its  trajectory  In  the  X-Z  terrestrial  plane  is 


In  order  to  apply  the  technique,  we  wish  to  express  the  thrust  and  drag  In  a 
polynomial  expansion  of  some  easily-measured  flight  variable  with  the  coeffi- 
cients to  be  undetermined  constants.  Now,  the  thrust  Is  known  to  depend 
primarily  upon  flight  speed  for  a given  power  setting  so  that  we  choose  the 
representation 


^ ^ f‘o  * "l''  + "2''']  ■ t'" 

In  other  words,  we  assume  that  the  power-speed  relationship  is  a parabola. 
Given  the  characteristics  of  most  propellers,  P and  P.  will  be  positive  and 
P2  negative.  We  Insert  the  cos  a term  because  we  assume  that  the  propeller 
thrust  is  always  applied  along  the  x-body  axis  rather  than  along  the  flight 
path.  Drag,  on  the  other  hand, Is  always  defined  with  respect  to  the  flight 
path.  We  can  represent  the  drag  by  the  equation 

D = 1/2  PSV^  a«j  , (5, 


where  a is  measured  from  zero  lift  and  the  sixth  power  for  the  third  term  was 
chosen  on  the  basis  of  curve  fits  to  some  actual  data.  Note, however,  that  we 
may  alter  the  model  to  represent  a particular  situation  more  accurately  with- 
out affecting  the  validity  of  the  procedure. 

Substituting  these  relationships  Into  the  equation  of  motion  yields 
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This  equation  has  six  unknown  but  constant  coefficients.  By  determining  the 
fiight  values  of  y,  W,  V,  V,  p,  and  a at  six  different  times  we  create  a 
system  of  six  linear  equations  in  six  unknowns.  This  can  then  be  solved  for 
the  values  of  Pq,  P2»  , and  Cp  . 


Difficulties  In  Concept  Execution 

Unfortunately,  this  system  of  equations  is  what  mathematicians  call  ill- 
conditioned;  that  is,  very  small  changes  in  any  of  the  measured  values  (a,  W, 

V,  V,  Y»  p)  can  cause  the  coefficient  values  (P^,  P.,  etc.)  to  change  radically 
Further,  the  solution  guarantees  to  pass  througn  the  six  selected  points  only. 
For  any  other  speed,  acceleration,  angle  of  attack,  weight,  flight  path  angle, 
or  altitude,  the  thrust  or  drag  computed  with  these  six  coefficients  may  be 
quite  wrong.  In  addition,  the  coefficient  values  themselves  may  be  ridiculous 
(for  example,  a negative  Cp^  value),  yet  the  total  drag  as  determined  from 
2 6 

Cp.  very  reasonable. 

Uq 

These  problems  are  to  some  extent  traceable  to  the  adequacy  of  the 
analytical  model  used.  A model  which  does  not  well  represent  what  actually 
occurs  will,  when  fit  to  the  data  using  this  procedure,  produce  nonsense 
numbers  for  some  of  the  coefficients,  i.e.,  nonsense  numbers  in  the  physical 
sense  but  absolutely  correct  numbers  in  the  mathematical  sense.  For  example, 
if  the  speed-power  relation  should  in  fact  be  a constant,  then  an  attempt  to 
fit  it  with  a parabola  will  usually  yield  non-zero  values  for  P^  and  P^. 

While  for  the  speeds,  etc.  at  which  the  data  are  submitted  to  the  solution 
routine  the  sum  of  the  three  terms  will  be  correct,  individually  the  values 
make  little  physical  sense.  Thus,  a successful  solution  routine  must  have  a 
provision  for  examining  the  results  (at  least  manually)  for  reasonableness 
and  for  changing  the  analytical  model  if  the  results  are  not  reasonable. 

There  is  also  a problem  concerned  with  the  selection  of  the  six  data 
sets  submitted  to  the  solution  routine.  The  reader  will  recognize  that  if 
one  selects  six  points  very  close  together  in  speed,  the  data  must  be  extremely 
accurate  because  all  significance  can  be  lost  In  taking  the  differences  between 
adjacent  numbers  as  one  does  in  solving  a system  of  six  equations. 


Amelioration  of  Solution  Difficulties 

One  means  of  selecting  the  six  points  to  be  submitted  to  the  solution 
routine  so  that  it  will  yield  reasonable  results  Is  to  select  those  points 
where  the  velocities  are  given  by 
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V,  = V . for  the  maneuver 
1 min 


= V for  the  maneuver 
2 max 


This  procedure  spaces  the  points  over  all  the  available  data  giving  emphasis 
to  the  portion  of  the  drag  curve  when  changes  with  speed  are  most  rapid.  Where 
applied  to  theoretically-generated  data,  the  original  coefficients  can  be 
recovered  to  within 

For  a variety  of  reasons,  flight  measurements  will  never  be  as  accurate 
or  as  noise-free  as  theoretically-generated  data.  One  then  asks  t^ie  question, 
"How  can  I use  the  remainder  of  the  data  (the  sets  of  a,  p,  y,  V,  V,  W beyond 
the  six  sets  mentioned  above)  taken  during  a 30-second  maneuver  to  improve  the 
accuracy  of  the  coefficient  extraction  procedure?"  The  classical  answer  is  to 
fit  the  assumed  form  of  the  curve  (equation  6)  to  the  data  by  a least-squares 
technique.  What  this  does  is  to  determine  those  values  of  the  coefficients 
(Pq,  ^1'  ^2'  ^ which  make  the  sum  of  the  squares  of  the  distances 

from  the  curve  ?o  each  of^the  data  points  a minimum.  The  procedure  Is  the 
following: 

Let  S be  defined  by  the  equation 
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~l*h 

where  the  subscript  i refers  to  the  value  of  the  variable  at  the  i time. 

This  equation  is  a measure  of  the  precision  with  which  the  theoretical  model 
with  six  unknown  constants (Pq,  , P2>  Cp  , ) satisfies  the  experi- 

mental data.  The  closer  S Is  to  zero,  the  bet'I'er  t^e  fit.  We  wish  to  minimize 
the  error  with  respect  to  all  six  unknowns.  Thus,  we  set 
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= cos  Oj 
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In  expanded  form  these  equations  may  be  written 


N cos  a . 
1 = 1 I 


W,V. 


+ W.  sin(0.  - a,) 

g I I i 


N cos  a.  N cos  a 


= E 


i=i  v: 


p t p 

0 . , V.  1 

1 = 1 I 


+ E 


i = l 


cos  a.  Pn  - E 
I 2 


N p.SV? 

~ I I 

-;5 — COS  a. 

2 I D. 


i = 1 


N p.SVt  „ 
^ I I 2' 


N p.SV? 


V-  ■ I I ^ . V-  ■ i i 6 .. 

” ry  ■ O COS  0(  • C| 


(10) 


i = l 


1 i = l 


2 

N cos  a.  cos^  a 

The  term  ^ = multiplying  P-  represents  a sum  of  terms  — -r. — for  each 

i=1  VT  ^ ^ 

of  the  N data  points  in  the  set.  Once  this  and  the  similar  sums  are  formed, 
one  has  simply  a system  of  six  first  order  algebraic  equations  in  six  unknowns 
which  can  be  solved  with  some  labor  for  the  values  of  the  six  unknown  coeffi- 
cients. These  coefficient  values  provide  the  "best”  fit,  using  the  model 
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chosen,  to  the  set  encompassing  a 1 1 the  data  points.  The  coefficient  values 
may  change,  of  course,  if  data  are  added  to  or  deleted  from  the  set.  Needless 
to  say,  the  coefficient  values  may  be  in  error  if  the  data  contains  spurious 
signals  or  if  the  model  chosen  does  not  represent  the  physical  situation 
adequately.  Also  if  the  data  points  are  not  wel I -distributed  over  the  entire 
speed  range,  the  coefficients  which  are  the  principal  contributors  to  the 
function  value  In  an  underrepresented  speed  region  may  be  in  error.  As  a 
result  of  these  factors  it  is  necessary  to  approach  the  extraction  process 
with  some  care. 

Despite  these  difficulties,  the  following  example  is  illustrative  of  what 
can  be  done  using  this  method.  Figure  22  shows  the  assumed  drag  variation 
with  angle  of  attack  and  figure  23  the  assumed  power  variation  with  speed. 
These  data  were  then  inserted  in  the  NCSU  path  performance  program  described 
In  Ref.  2 to  obtain  time  histories  of  p,  a,  V,  W,  V,  and  y.  These  and  related 
time  histories  are  shown  in  figure  24.  The  path  performance  program  Is  a 
forward  integration  scheme  which  varies  the  integration  step  size  according 
to  an  error  criterion.  Thus  the  time  histories  will  all  contain  very  small 
errors  which  cause  the  time  histories  to  differ  very  slightly  from  the  true 
values  of  the  functions  at  any  particular  time.  One  cannot,  therefore, 
expect  to  recover  the  exact  values  of  the  drag  and  power  expressions  by 
proceeding  in  this  fashion.  The  values  of  the  time  histories  shown  in 
figure  24  at  each  0.1  seconds  were  then  submitted  to  the  least  squares 
routine.  The  coefficients  developed  by  the  program  match  the  first  six 
significant  digits  of  the  coefficients  in  the  power  and  drag  functions  which 
were  used  to  generate  the  time  histories.  The  recovered  coefficients,  when 
inserted  in  the  equation  with  the  values  of  the  parameters  from  PATH  at  each 
of  almost  300  points,  satisfy  the  equation  to  within  10~^9  or  better  for  the 
sum  of  a I I points. 
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Data  Filtering 


All  records  of  the  flight  of  actual  aircraft  will  contain  spurious  con- 
tributions to  the  data  signals  arising  from  electrical  noise.  Instrument 
errors,  structural  vibrations,  and  atmospheric  turbulence.  Since  the  model 
we  have  chosen  to  represent  the  aircraft  does  not  Include  such  effects.  It  is 
desirable  to  remove  them.  In  so  far  as  possible,  before  submitting  the  data 
to  the  coefficient  extraction  routine.  Not  doing  so  may  cause  the  extraction 
routine  to  produce  physical ly-meaningless  results. 

All  filtering  schemes  proceed  from  the  idea  that  continuous  data  signals 
are  composites,  each  signal  made  up  of  sine  waves  of  all  frequencies.  Each 
of  these  sine  waves  In  the  composite  has  a definite  amplitude  and  phase 
relationship  to  the  other  sine  waves  making  up  the  signal.  By  suppressing 
those  frequencies  which,  on  the  basis  of  analysis  or  experience,  cannot  arise 
from  the  aircraft  behavior  of  Interest,  one  can  remove  most  of  the  spurious 
contributions  to  the  signal.  Traditionally,  filtering  was  done  on  continuous 
signals  using  frequency  sensitive  passive  networks.  In  the  present  case, 
however,  the  flight  data  were  received  in  digital  form  so  that  the  filtering 
was  accomplished  mathematically  using  a computer*. 


It  Is  first  necessary  to  represent  the  data  set  by  Its  contributing  sine 
waves.  Let  f(t.)._^  2 3 ...fj  represent  the  points  in  the  data  set,  i.e.,  the 

value  of  a particular  signal  at  discrete  points  of  time.  Let  T = the  total 
time  over  which  we  choose  to  make  the  analysis.  Then  over  the  interval  t = 0 
to  t = T we  obtain  a set  of  N values  of  the  signal  which,  for  reasons  of 


simplicity,  we  choose  to  separate  by  a fixed  time  interval.  At 


In  order  to  reduce  the  numerical  problems  encountered  with  a Fourier 
series  representation  of  a function,  we  will  let 


f(t.)  = f_(tj)  + fu(t()  t,  < t.  < t.|  (11) 

I a I b I 1 - I - N 

where 

f(t.,)  - f(t.) 

fjj(tj)  = f(t^)  + ^ i-t.  , (12) 

and 

fa(t|)  = f(t,)  - fj^(tj)  . (13) 


* The  data  are,  nevertheless,  just  digitized  samples  of  continuous  functions. 
For  this  reason  we  have  chosen  to  employ  mathematical  techniques  more 
appropriate  to  such  functions  than  the  more  commonly  used  digital  filtering 
techniques  which  seem  more  appropriate  to  the  analysis  of  data  which  are 
Inherently  trains  of  Impulses. 
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We  will  also  add  to  these  data  the  set 


f(t,)  = yt|)  -HjCt,)  i+2N 


(14) 


where 


f(t_)  - f(t^) 

f .(t.)  = f(t.,) — (t.  - T) 

d I N T I 


(15) 


and 


yt,)  = V2T-t,)  . 


(16) 


By  this  device,  the  set  described  by  fi.(tj),  ^^(t.)  can  always  be  represented 
analytical ly  by  ' 


f(t„)  - f(t.)  . 

f-(t.)  = f(t.)  + 2 2 ^ 

' ' ' n n=1,3,5,... 


f(t^)  - f(t^)  mrt. 

cos  


(17) 


The  set  represented  by  expressed  by 


“>  mrt. 

f„(t.)  = a + a„  cos  -r= — , 

Z t O 10-7  n • 

ri""i  fZ^Df  • • • 


(18) 


where 


..■fe/ 


2T 

/ 


(19) 


and 


-if 


f^(t, )cos 
a I 


mrt  H+  4.  1 / 


f (t.)cos  dt 

C I I 


(20) 
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To  carry  out  the  integrations  of  (19)  and  (20),  we  will  assume  that  f (t) 

9 

and  f (t)  are  really  continuous  functions  over  the  interval  of  interest.  The 
expression  represents  just  the  value  of  this  function  at  time  t., 

tj  - t^,  rather  than  being  an  impulse  at  t,  with  an  amplitude  equal  to'f  (t.). 

Since  the  analytical  form  of  fg(t)  is  unknown,  we  must  choose  some  means  to 

represent  it.  If  an  original  analog  record  of  the  data  is  available,  then 
the  functional  form  used  to  represent  fg(t)  from  t,  to  t.^.  should  be  chosen 
such  that  it  does  not  vary  from  the  original  record  by  more  than  some  small 
amount  anywhere  between  tj  and  Two  forms  are  commonly  employed  for  this 

purpose:  a straight  line  between  two  adjacent  points  and  a parabola  connecting 

three  adjacent  points.  The  unknown  function  is  therefore  represented  piece- 
wise  by  a series  of  elementary  functions  of  the  same  form.  This  provides  a 
function  which  Is  everywhere  continuous  but  which  has  discontinuous  slopes  at 
the  points  where  the  pieces  Join.  The  error  criterion  chosen  determines  the 

maximum  value  of  At.  Usually,  the  parabolic  form  will  permit  a larger  At  for 

the  same  error.  Note  that  by  approximating  the  unknown  function  in  this 
fashion  one  is  in  effect  already  applying  some  smoothing  in  the  interval  (t., 
t|^^)  since  the  regenerated  function  can  never  do  more  than  match  the  ' 

approximate  form. 

The  maximum  frequency  component  that  can  be  defined  adequately  by  these 
representations  is  one  for  which  to  = radians,  that  is,  one  described  by 
five  samples.  Its  linear  segment  representation  has  a maximum  error  of  29^ 
and  its  parabolic  segment  representation  a maximum  error  of  6^.  For  a 
sampling  rate  of  10/second  we  should  certainly  limit  our  consideration  to 
frequencies  of  less  than  2.5  Hz. 

From  the  foregoing  we  conclude  that,  in  the  absence  of  the  original 
analog  record,  we  must  assume  that  the  sampling  rate  represented  by  the  data 
set  was  at  least  four  times  the  highest  frequency  of  interest.  We  experience 
no  difficulty  in  evaluating  a^  for  any  n we  choose,  however;  this  is  in  sharp 
contrast  to  the  usual  treatments  of  sampled  data  where  the  highest  value  of  n 
which  may  be  used  without  obtaining  spurious  results  is  half  the  sampling 
rate.  We  come  to  this  result  because  the  integrations  of  (19)  and  (20)  are 
carried  out  analytically  although  piecewise  - in  effect  providing  an  infinite 
sampling  rate.  To  employ  the  parabolic  representation,  we  take 
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Then 
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the  curvature  of  the  data  record  is  insufficient  to  require  the  use  of 
parabolic  approximation  and  a linear  approximation  to  f(t)  will  provide 
same  result.  In  this  case 


then 


f^(t.)  = M t.  + D 

a I I 


M = 


f (t.,,)  - f (t.) 
a 1 + 1 a I 

t,  1 - t. 

i + l I 


and 


D = f (t.)  - M t. 

a I I 


i+1 


1 


% = T ? k-# 

I L \n  TT 


mrt  . Tt  . mrt\  , DT  . mrt 

, cos  + — s I n -^1  + — s I n ^ 
^ T niT  T / nir  T 


‘) 


] 


i+1 


The  complete  function  is  then  represented  by 


f(tj)  = f^(tj)  + f2(t.)  +1  < +,  5 +N  • 

An  alternate  form  of  (35)  which  involves  fewer  computations  is 


f(t.) 

I 


f(t„)  - f(t.) 

f(t.)  + = t.  + a + 2 a cos 

' ' I o „_i  9 T n 


/mrt.  > 
/ 


the 

(30) 

(31) 

(32) 

(33) 

(34) 

(35) 

(36) 
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Note  that  through  the  use  of  this  procedure  only  deviations  from  a type  of  mean 
function  value  must  be  treated  numerically.  Fewer  data  points  are  therefore 
necessary  to  fit  the  function  adequately  and  fewer  harmonics  must  be  calculated 
to  regenerate  the  deviation  portion  of  the  function  with  acceptable  accuracy. 

The  reasons  for  adding  the  mirror  image  of  the  function  from  t.  to  t^,  as  a 
"tail"  to  the  original  function  are  that  (a)  it  makes  the  funcrion  even, 
possibly  reducing  the  number  of  coefficients  which  must  be  calculated,  (b)  it 
improves  the  coefficient  definition  because  more  data  are  now  included  in  the 
Integration,  and  (c)  it  offers  the  opportunity  to  calculate  f'(t.)  since  the 
coefficients  of  its  series  representation  will  usually  decrease  In  value  with 
increasing  numbers  of  harmonics.  This  may  not  be  the  case  if  the  "tail"  is 
not  added. 

For  those  cases  better  represented  by  an  odd  function,  i.e.,  using  only 
sine  terms,  one  has  merely  to  change  the  sign  of  f (t.)  to  make  the  function 
odd.  If,  however,  one  is  willing  to  calculate  botH  sine  and  cosine  coefficients 
and  perform  the  regeneration  using  both  sine  and  cosine  terms,  then  the  "tail" 
can  be  dispensed  with.  Generally,  one  can  obtain  a better  definition  of  the 
function  for  a given  value  of  n by  using  both  sine  and  cosine  terms.  Never- 
theless, in  some  cases  an  equally  good  representation  can  be  secured  using  a 
sine  or  a cosine  series  with  less  than  2n  terms.  This  practice  then  results 
in  a savings  in  computational  time.  The  choice  as  to  which  procedure  to  follow 
Is,  until  more  experience  with  each  is  obtained,  somewhat  arbitrary. 

The  accuracy  with  which  a parabolic  fit  represents  the  data  over  two  time 
intervals  depends  of  course  on  the  size  of  At.  The  smallest  value  of  At  is 
fixed  by  the  data  sampling  rate.  If  a smaller  time  interval  Is  needed  to 
obtain  a satisfactory  fit,  it  is  necessary  to  interpolate  points  between  the 
sampled  values.  It  has  been  found  that  a fifth-order  Newtonian  Interpolation 
formula  generally  provides  a sufficiently  accurate  representation  to  generate 
the  required  intermediate  points.  This  formula,  for  even  time  increments,  is 


- ^o 


Yo  - 2Yi  + Yq 

<l>(t)  = y + (t  - t ) + ^ (t  - t )(t  - t.) 

° ° 2<t,  - t ° ' 

1 o 


y - 3y  + 3y  - y 

+ ^ { 2.  (t  - t )(t  - t.)(t  - t„) 

6(t,  - t ° ^ 2 

I o 


Y.  - 4y  + 6y  - 4y.  + y 

+ -= ^ T-* (t  - t )(t  - tj(t  - t^)(t  - t,) 


24(+i  - +o> 


1 


y - 5y.  + lOy,  - 10y„  + 5y.  - y 

+ -2 5 5 2^ ] o (t  - t )(t  - t.)(t  - t,)(t  - t,)(t  - t.) 

120(+,  - t. )5  01234 


1 'o' 


(37) 
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y represent  six  values  of  the  function  one  wishes  to  Interpolate  between. 

These  y values  correspond  to  times  t^,...,t^.  <j)(t)  can  be  found  using  this 

formula  for  any  t between  t^  and  t^  and  it  may  also  be  used  to  extrapolate  <|)(t) 

to  a short  time  before  t and  a short  time  after  t^..  Note  that  <|>(t  ) = y , etc. 

o 5 o 'o 

Now  if  the  slope  of  the  parabolic  representation  of  the  function  at  t2 
approaching  from  the  left  is  different  by  more  than  e from  the  slope  of  the 
parabolic  representation  of  the  function  at  t2  approaching  from  the  right,  we 
calculate  <l>(t^^2^  ^ parabola  first  through  y^,  (|>(t^^2^» 

y^,  and  then  through  y^,  and  y2»  etc.  We  can  continue  to  divide  the 

intervals  in  half  until  the  slope  difference  at  t2  is  less  than  e.  As  a 

practical  matter,  however,  more  than  three  such  divisions  will  result  in 
excessively  long  data  sets  since  we  begin  with  as  many  as  450  points.  Three 
divisions  will  result  in  a set  of  3593  points.  If  e is  set  to  a desirable 
value,  say  10”^*^,  one  will  usually  find  that  with  actual  noisy  data  It  will  be 
necessary  to  interpolate  as  many  points  as  permissable  in  order  for  e to  approach 

this  value.  With  smooth  data,  multiple  interpolations  will  not  be  necessary. 

Since  the  procedure  described  above  permits  one  to  describe  a signal  time 
history  in  terms  of  its  harmonic  content,  it  is  therefore  possible  to  reduce 
the  amplitudes  of  or  eliminate  certain  constituent  frequencies  from  the  set 
before  regenerating  the  signal  - in  essence  filtering  out  the  unwanted  con- 
tributions to  any  desired  degree  - without  any  disruption  of  the  phase 
relationships  among  the  remaining  contributions.  This  represents  a level  of 
filter  performance  far  above  that  possible  with  passive  elements  in  analog 
circuits.  The  choice  of  which  frequencies  to  suppress  and  to  what  extent  can 
generally  be  macTe  on  the  following  grounds: 

1.  If  the  aircraft  itself  Is  fairly  rigid,  frequencies  above  the 
principal  stability  modes  should  decline  in  amplitude  at  about 
12  db  per  octave.  This  means  that  generally  there  should  be 
little  contribution  to  the  vehicle's  response  to  control  sur- 
face deflections  or  changes  in  power  level  at  frequencies  above 
1 to  2 Hz.  If  the  data  show  significant  harmonic  content  above 
these  frequencies,  it  can  usually  be  traced  to  engine-or- 
turbulence-induced  structural  vibrations  or  to  electrical  noise 
in  the  signal  transducer,  encorder,  or  recorder. 

2.  Spurious  signals  at  lower  frequencies  can  be  separated  from 
the  data,  provided  their  magnitudes  are  known  a priori . 

Following  these  guidelines  we  may  now  proceed  to  perform  the  attenuation 
of  the  higher  frequency  harmonics  in  a more  rigorous  fashion.  It  will  be 
observed  that  attempts  to  regenerate  functions  having  substantial  high 
frequency  content  with  a truncated  series  always  lead  to  a function  having 
considerable  "ripple".  For  example,  attempts  to  represent  a square  wave  with 
a truncated  series  will  always  show  a ripple  or  oscillation  about  the  correct 
value  at  the  leading  edge  and  the  trailing  edge  of  the  square  wave.  This 
phenomenon  is  not  observed  when  square  waves  are  passed  through  low-pass 
filter  networks  so  that  there  is  obviously  some  difference  between  the  action 
of  a low-pass  filter  and  mere  truncation  of  the  generating  series. 
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It  has  been  demonstrated  mathematically  (Ref.  7)  that  to  avoid  these 

ripples  the  variation  of  a^  with  n for  (28),  for  example,  must  be  continuous. 

Truncating  the  series  representation  of  a function  means  that  a (n)  is  dls- 

n 

continuous  at  the  last  value  of  n (unless  of  course  the  value  of  a for  this 
and  all  higher  values  of  n Is  already  zero).  A desirable  low-pass'^dlglta I 
filter  design  Is,  therefore,  one  which  suppresses  the  a^^’s  sharply  above  a cut- 
off value  for  n,  one  which  leaves  the  values  of  a for  n < n unattenuated, 

n - c 

and  one  which  does  this  In  a continuous  fashion.  One  means  discussed  In  the 
literature  (Ref.  7)  Is  to  multiply  the  a ’s  In  the  series  representation  by 

4-U^  X. L! ll/^\  ..I I I • I . n ' 


for  n < n 
- c 


for  n < n < (3/2)n  . (38) 

c c 


for  n > (3/2)n 

c 


me  lurujMuri  nvn;,  wnere  n is  aer  i nea  D> 


H(n)  = 


cos 


H(n),  it  will  be  noted.  Is  everywhere  continuous  and  has  a continuous  first 
derivative. 

The  cutoff  harmonic  can  be  obtained  from  the  fol lowing  expression: 


n 

c 


This  Is  equivalent  to  saying  that  we  will  accept  all  the  sine  waves  required 
to  represent  the  function  without  attenuation  up  to  a frequency  of  10 
radians/sec  at  which  point  we  begin  the  "rolloff".  We  accept  no  energy  in 
the  signal  beyond  a frequency  of  15  radians  per  second.  Of  course,  n can  be 
adjusted  to  match  the  response  characteristics  of  the  airplane  under  ?est. 
With  flight  records  usually  running  30-40  seconds  n wll I be  about  50  and  the 
maximum  value  of  n needed  Is  about  75.  With  this  constraint  (36)  becomes 


f(tj)  = f(t^)  + 


f(t„)  - f(t. ) 


N 


t.  + a + 
I o 


n=75  /mrt.\ 

. ,X 

n- I . . . N / 


5 t,  : +N 

Usually,  n^  can  be  adjusted  downward  If  the  flight  maneuver  Is  carried  out 
with  less  than  maximum  aircraft  response. 
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One  of  the  more  common  types  of  noise  in  flight  test  data  Is  caused  by  the 
failure  of  the  digital  encoding  or  conversion  device  to  register  the  higher 
order  bits.  When  this  happens  there  Is  a sudden  small  jump  in  the  indicated 
value.  These  Jumps  are  generally  in  the  same  direction  and  do  not  occur  in  a 
completely  random  fashion.  As  a result,  they  cannot  be  treated  as  gauss! an 
noise;  further,  they  introduce  a bias  error  into  data  filtered  by  our  fourier 
routine.  One  means  of  dealing  with  this  problem  is  to  recognize  that  the  air- 
craft states  are  dynamically  capable  of  only  finite  rates  of  change.  The  change 
in  altitude  pressure  with  time, for  example,  is  limited  by  the  airspeed,  altitude, 
and  flight  path  angle.  Any  pressure  change  in  excess  of  this  value  is  obviously 
spurious.  In  place  of  the  spurious  value  we  can  take  the  value  determined  from 
the  vehicle  dynamics  through  the  following  process: 

Assume  altitude  temperature  -is  equal  to  standard  sea  level  value.  Then 

P = 4.26P  (1  - 6.86  X 10~^h)^‘^^(-  6.86  x 10"^)h 
o 


But  h=VsinY=Vsin(0-a). 

5.26 

So  P = 4.26P  (-  6.86  x 10"^)Vsin  (0  - ex), 

o P 

o 

0 and  a come  from  instrument  readings.  To  allow  for  errors  in  these  values  we 
take  as  the  maximum  value 


P = - 2.922  X 10"^  pO.2347  pO. 76526  Cl,2(0  - a)].  (40) 

max  o 

Thus  the  next  pressure  value  cannot  change  more  than  PAt  from  the  previous  value. 
If  it  does,  we  are  justified  in  replacing  the  indication  by  PppQvjous  ^ 

Although  this  procedure  will  not  eliminate  the  effects  of  "bit  dropout,"  it 
will  reduce  materially  the  bias  and  low  frequency  errors  which  normally  result 
therefrom.  The  Fourier  procedure  is  then  much  more  likely  to  yield  the  accurate 
data  needed  for  effective  parameter  extraction. 


Computation  of  Derivatives 

The  drag  and  power  extraction  scheme  presented  above  requires  that  at 
least  one  parameter  (a)  which  is  not  commonly  measured  be  supplied  as  an  input 
time  history.  We  are  therefore  forced  to  differentiate  a(t)  in  some  fashion  in 
order  to  obtain  a(t).  Because  of  the  fourier  series  representation  used  in  (39), 
we  may  easily  compute  the  derivative  of  this  function  analytically: 
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This  process  may  be  applied  to  any  data  set  for  which  a derivative  Is  needed 
and  for  which  it  is  otherwise  unavailable. 

Some  examples  of  the  application  of  this  procedure  are  shown  In  figures 
25-26.  In  figure  25  an  angle-of-attack  time  history  as  read  from  a "quick 
look"  record  is  reproduced.  Note  the  high  degree  of  irregularity.  This  data 
was  read  every  1/4  second.  When  submitted  to  the  fourier  analysis  routine 
with  n^  = 10,  the  smooth  curve  shown  In  figure  25  is  obtained.  The  angle  of 
attack  rate  is  shown  in  figure  26.  The  data  are  quite  smooth  and  appear  to 
be  a reliable  smoothing  of  the  original.  The  maneuver  for  which  these  data 
were  obtained  was  a pushover-pu I I up.  The  "humps"  in  the  data  at  roughly  6- 
second  Intervalsare  believed  to  be  a consequence  of  the  excitation  of  the 
aircraft's  longitudinal  short  period  mode  by  the  maneuver.  Calculations 
indicate  the  short  period  mode  can  be  expected  to  have  this  period  for  the 
test  configuration. 
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Comparison  of  Computed  Acceleration  Along  the  Flight  Path 
with  that  Determined  from  Accelerometer  Indications 


The  scheme  to  extract  drag  and  thrust  simultaneously  from  flight  data 
has  been  found  to  require  accurate  Indications  of  the  acceleration  along  the 
vehicle's  flight  path  In  order  to  yield  acceptable  results.  Usually  It  Is 
not  possible  to  locate  the  measuring  Instrument  (accelerometer)  precisely  at 
the  vehicle's  center  of  gravity,  so  that  it  Is  necessary  to  correct  the 
Instrument's  indication  for  this  fact  and  then  to  relate  the  acceleration 
along  the  vehicle's  x-body  axis  to  the  longitudinal  acceleration  along  the 
f I Ight  path. 

Accelerometers  are  generally  masses  constrained  to  move  along  the  axis 
of  a tube  and  centered  by  springs  at  either  end.  The  position  of  the  mass 
relative  to  the  center  of  a tube  Is  proportional  to  the  acceleration  and  Is 
measured  electrically.  When  the  aircraft  accelerates  along  the  flight  path, 
the  mass  moves  aft  of  the  center  of  the  tube.  Now,  the  same  effect  Is  produced 
when  the  accelerometer  Is  tilted  nose  up  even  though  there  Is  no  acceleration. 
Thus,  It  Is  necessary  to  subtract  a term  g sin  6 from  the  accelerometer 
Indication  to  account  for  this  effect. 

If  the  accelerometer  Is  located  x feet  In  front  of  the  c.g..  Its  mass  Is 
caused  to  move  forward  as  a result  of  the  angular  rotation  of  the  aircraft  by 
an  amount  x q^.  One  must  therefore  add  this  term  to  the  accelerometer 
Indication.  Similarly,  If  the  accelerometer  axis  Is  located  z feet  below  the 
x-body  axis  then  the  accelerometer  mass  Is  displaced  rearward  by  an  amount 
proportional  to  z q. 

The  linear  acceleration  along  the  x-body  axis  in  terms  of  the  acceler- 
ometer Indication  location,  and  angular  velocity  is  therefore 

2 

a=a  -gsln6+xq-zq.  (42) 

X X • _i 

ind 


We  desire  the  acceleration  not  along  the  x-body  axis  but  rather  along 
the  flight  path.  We  know  that  for  motion  In  the  x-z  terrestrial  plane 


and 


a = u + q w 

u = V cos  a 
w = + sin  a , 


(43) 


(44) 

(45) 
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where  V Is  the  velocity  of  the  aircraft  along  its  flight  path  and  u and  w are 
components  of  this  velocity  along  the  principal  axes  of  the  aircraft.  In 
terms  of  (44)  and  (45) 


a 


X 


V cos  a - V o s 


n a + q V sin  a 


= V cos  a-V(a-q)  slno. 
Equating  (42)  and  (46)  yields 


(46) 


• 2 * • • 

”9  Sin  0+xq  -zq=V  cos  a - V(a  - q)  sin  a . (47) 

ind 

Then  solving  for  V,  one  has 

2 

a^  -gsin0+xq  -zq 

V = — + V(a  - q)  tan  a . (48) 

cos  a 

The  value  given  by  (48)  should  now  be  the  same  as  that  obtained  by  differen- 
tiating the  variation  of  true  airspeed  with  time.  The  differences  between  a 
raw  accelerometer  indication  and  the  derivative  of  the  true  airspeed  with 
time  for  an  actual  flight  record  are  shown  in  figure  27. 

Of  course  one  does  not  measure  true  airspeed  directly.  An  airspeed 
sensor  measures  only  a pressure  difference.  This  difference  Is  affected  by 
the  sensitivity  of  the  pitot  and  static  pressure  sources  to  angle  of  attack, 
the  disturbance  to  the  free  stream  pressure  at  the  static  pressure  source 
resulting  from  the  presence  of  the  aircraft,  the  compressibility  of  the  air, 
and  the  difference  in  pneumatic  lags  of  the  pitot  and  static  pressure  lines. 
The  pneumatic  lag  also  introduces  a time  delay  In  the  airspeed  indication. 
Since  the  airspeed  indicator  is  calibrated  for  standard  sea  level  conditions, 
any  variation  in  atmospheric  temperature  will  affect  the  airspeed  at  a given 
pressure  difference. 

The  theory  of  the  pitot-static  tube  assumSs  that  the  air  is  brought  to 
rest  at  the  pitot  pressure  source  adlabatical ly  and  that  the  static  source 
senses  the  pressure  in  the  free  stream  (l.e.,  away  from  the  airplane).  With 
these  assumptions,  it  is  easy  to  show  that  the  true  flow  velocity  Is  related 
to  the  measured  pressures  by 
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where  P is  the  altitude  pressure,  is  the  difference  between  the  pitot  and 
static  pressures,  T is  the  local  free  stream  absolute  temperature,  R is  the 
gas  constant  for  air  and  y is  the  ratio  of  specific  heats  of  air  (1.4  for 
diatomic  gases  at  normal  temperatures).  The  P indication  for  use  In  this 
equation  comes  from  the  static  pressure  source  of  the  pitot-static  tube  and 
the  T indication  from  a temperature  measuring  device.  Since  one  cannot 
measure  the  local  free  stream  temperature  readily  while  the  vehicle  is  in 
motion,  temperature  sensing  devices  most  often  measure  the  stagnation  temper- 
ature, Tg,  which  is  related  to  the  free  stream  temperature  by 

T 

s 


+ 

In  terms  of  the  stagnation  temperature,  the  true  airspeed  is  given  by 


Unfortunately,  it  is  usually  not  possible  to  locate  the  static  pressure 
source  on  an  airplane  in  a region  where  the  static  pressure  Is  the  same  as 
the  free  stream  value.  Hence,  the  static  pressure  indication  is  in  error  by 
an  amount  AP.  This_ ''position  error"  so  called  is  felt  in  both  the  altitude 
and  q^  indications.  If  we  call  P'  the  measured  altitude  pressure  and  q ' the 
measured  pressure  difference  then  because  ^ 
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q^«  + P'  = qc  t P = Ps  , 


(52) 


and 


P = P»  - AP 

one  can  write 


q t P q ' t P' 

^c  _ jc 

P ■ P’  - AP  “ Pj_  ^ 

%'  ’ '^c' 

in  terms  of  the  measured  values  and  the  static  source  position  error  w^ji,ch  is 
usually  determined  by  flight  calibration  and  is  expressed  in  terms  of  ^-7 

as  a function  of  q^'  or  indicated  airspeed.  With  this  effect  included  fhe 
expression  for  true  airspeed  becomes 


1 t 
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2y^ 

(y-1) 


(54) 


V = 


Fortunately,  modern  pitot-static  tubes  are  relatively  Insensitive  to 
changes  In  angle  of  attack  so  that  the  q ' and  P'  Indications  do  not  depend 
on  the  tube's  inclination  to  the  airstream  over  the  useful  range  of  aircraft 
angles  of  attack.  The  position  error,  however,  does  depend  upon  angle  of 
attack  and  aircraft  configuration.  At  steady  speed  and  constant  weight  the 
position  error  can  be  related,  as  It  commonly  Is,  to  q ' or  Indicated  air- 
speed, but  during  maneuvers  it  may  be  necessary  to  empToy  a correlation  with 
angle  of  attack  instead.  Whether  this  Is  necessary  must  be  determined  by 
calibration.  If  it  Is,  one  must  then  determine  true  airspeed  and  true  angle 
of  attack  Iteratively. 


The  compressibility  correction  mentioned  earlier  Is  already  Included  In 
(54).  Conventional  airspeed  indicators.  It  may  be  noted,  are  simply 
mechanizations  of  the  equation 


V. 

I 


(55) 


where  Pq  Is  the  mass  density  of  the  air  at  standard  sea  level  conditions.  If 
the  airspeed  indicator  calibration  Includes  compressibility  effects,  equation 
(49)  with  standard  sea  level  pressure  and  temperature  Is  mechanized. 

If  pneumatic  signals  transmitted  through  the  pitot  and  static  lines 
travel  at  different  speeds*  then  the  q ' and  P'  values  will  be  In  error.  In 
most  aircraft  with  pressure  sensors  located  in  the  cabin  area  the  pneumatic  lines 
are  long  enough  that  their  response  characteristics  can  be  considered  analogous 
to  those  of  resistance-capacitance  electrical  circuits.  The  "resistance"  is 
proportional  to  I ength/( diameter)^  while  the  "capacitance"  Is  proportional  to 
system  volume.  Since  the  static  system  Includes  more  Instruments  than  the 
pitot  system  and,  frequently,  larger  volumes,  the  static  line  diameter  must 
be  larger  than  the  pitot  or  a restriction  must  be  placed  In  the  pitot  line  in 
order  to  keep  the  response  times  equal.  Even  if  the  l.lne  responses  are  equal, 
V(t)  will  lag  the  correct  value  by  a time  which  Is  proportional  to  ii  and  V. 

A procedure  by  which  equation  (54)  may  be  modified  to  account  for  lag  is 
the  following:  We  begin  by  recalling  that  the  equation  describing  the  axial 

motion  of  a compressible  fluid  In  a tube  Is 


* Speed  Is  used  here  In  the  sense  of  the  time  or  rate  at  which  the  transducer 
Indication  responds  to  changes  In  the  aircraft's  pressure  field.  It  does 
not  refer  to  the  speed  at  which  acoustic  signals  are  propagated  through 
pneumatic  lines. 
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Here  u Is  the  fluid  velocity,  y‘  the  coefficient  of  viscosity,  x the  axial 
distance  and  r the  radial  distance.  In  conjunction  with  the  foregoing,  one 
may  also  write  the  equation  describing  the  conservation  of  matter 
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Examination  of  the  first  equation  reveals  it  to  be  a mixed  parabolic  and 
elliptic-type  non-linear  partial  differential  equation.  As  such  there  are  at 
least  two  characteristic  propagational  velocities  by  which  the  fluid  adjusts 
itself  to  changing  boundary  conditions.  One  is  infinite.  The  other,  as  we 
may  discover  by  temporarily  ignoring  the  effects  of  fluid  viscosity,  is 
approximately  what  we  understand  as  the  speed  of  sound.  This  characteristic 
information  transfer  mechanism  is  always  present.  The  importance  of  the 
infinite  propagational  velocity  in  determining  the  gross  behavior  of  the  fluid 
motion  depends, of  course,on  the  relative  importance  of  the  viscous  stress 
terms  in  the  equation. 

The  reason  for  relating  the  foregoing  bit  of  mathematical  wisdom  is  that 
we  cannot  solve  the  equation  for  typical  boundary  conditions  without  prodigious 
effort  and  must  therefore  resort  to  some  gross  approximations.  Under  these 
conditions  it  is  desirable  to  extract  as  much  information  as  possible  about 
the  character  of  the  solution  of  the  general  equation  in  order  to  ascertain 
the  reasonableness  of  the  approximate  solutions. 

Suppose  we  model  the  aircraft  static  or  total  pressure  systems  as  a very 
long  straight  tube  terminated  on  the  instrument  end  by  a finite  volume.  Let 
us  assume  that  the  flow  through  this  tube  is  always  i sotherma I . i.e.,  it  is 
slow  enough  that  heat  can  be  transferred  to  and  from  the  tube  walls  as  a fluid 
particle  traverses  the  length  of  the  tube.  The  pressure  in  the  volume  at  the 
instrument  end  of  the  tube  is  then  directly  proportional  to  the  mass  flux 
through  the  tube  to  the  volume.  Depending  upon  the  ratio  of  the  pressures 
across  the  tube  and  the  tube  length. 
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These  results  can  all  be  obtained  from  the  foregoing  equations  and  the  equation 
of  state,  P = pRT,  after  some  manipulation.  The  first  two  results  are  obtained 
assuming  y = 0.  The  second  assumes  In  addition  that  the  velocity  Is  slow 
enough  that  p s constant.  The  third  result  Is  obtained  by  assuming  that  the 
viscous  stresses  are  sufficiently  Important  that  the  terms  on  the  left  side  of 
the  equation  are  small  by  comparison.  This  of  course  Is  only  true  In  very 
long  tubes  (L/D  > 100).  The  Instantaneous  rate  of  change  of  pressure  In  the 
Instrument  volume  Is  then 


P.  = (P  - P ) — 

Instrument  <»  Instrument  t 


(61) 


where  x Is  a proportionality  constant  having  the  units  of  time.  Note  that  In 
general  both  P^  and  change  with  time.  From  this  expression 

It  Is  easy  to  show  that  In  terms  of  the  Instrument  reading 

P=P.  4.  4.  + XP.  . ..  (62) 

“ instrument  instrument 

T is  determined  empirically  by  allowing  P^  to  change  Instantaneously 
from  one  value  to  another.  For  this  case  we  may  easily  write 
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whose  solution  Is 
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the  boundary  conditions  are 
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when 
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X Is  readily  determined. 
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The  above  analysis  assumes  that  a change  In  Is  Instantly  communicated 
to  the  gas  In  the  Instrument  volume.  Because  acoustic  waves  are  the  dominant 
communication  mechanism  when  the  fluid  Is  essentially  at  rest,  changes  in  P 
are  felt  In  the  Instrument  volume  some  X seconds  later  with  the  arrival  of  the 
acoustic  wave  generated  by  the  change  in  P^.  X can  also  be  measured  experi- 
mentally. With  this  effect  Included  the  aTr  pressures  at  the  pltot-statlc 
opening  In  terms  of  the  Instrument  readings  are  represented  by 


P^(t)  = P (t  + X)  + X P (t  + X)  (66) 

Instrument  instrument 

Note  that  P^  at  t seconds  Is  given  In  terms  of  the  Instrument  reading  and  Its 
Instantaneous  rate  of  change  at  (t  + X)  seconds. 

If  now  q^"  is  the  lag-free  value  of  the  Impact  pressure, 

P"  is  the  lag-free  value  of  the  static  pressure, 

P^"  is  the  lag-free  value  of  the  stagnation  pressure, 

T^,X^  are,  respectively,  the  measured  time  constants  of  the 
^2  ^2  stagnation  and  static  systems, 

then 

qc"(+^  = P/  - Pg'  (t  + X^)  + P^'  (t  + X^)  - P'  (t  + X^) 

- T2  P'  (t  + X^).  (67) 

P"(t)  = P'  (t  + X2)  + T2  P'  (t  + X2)  (68) 

These  values  of  q " and  P"  should  be  substituted  for  q ' and  P’  In  equation 
(54)  to  obtain  a Tag-free  value  of  V(t).  ^ 

Typical  values  for  the  ATLIT  flight  test  system  are 

= 0.040  seconds 
X^  = 0.025  seconds 

T2  = 0.150  seconds 

X2  = 0.033  seconds 

± 8 ft/sec^  § 120  ft/sec 

iiiaPs 
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P = 2133  psf  @ S.L.  and  120  ft/sec 
s 

P = 2116  psf  § S.L. 

h =35  ft/sec 

With  these  numbers 

q " = 2133  - .040  (2.358976)  - 2116  + 0.15  (2.1635) 

= 2133  - .094359  - 2116  - .324525  = 17.23  psf  while  q^'  = 17  psf. 

the  error  in  q ' is  therefore  0.23  psf  or  1.35^  while  the  error  in  P is 
0.0153^.  Thus^it  appears  that  if  one  seeks  to  minimize  data  errors  a lag 
correction  in  the  airspeed  is  required. 

When  al I necessary  corrections  have  been  made  to  the  pressure  indications, 
one  can  create  V(t)  by  use  of  equation  (54).  These  data  can  then  be  submitted 
to  the  Fourier  analysis  procedure  to  smooth  V(t)  and  to  find  V(t).  As  noted 
above,  this  value  should  agree  closely  with  that  determined  from  equation  (48) 
if  the  totality  of  the  data  are  self-consistent.  Observe, however, that  the 
latter  computation  requires  that  one  input  five  separate  measurements  plus 
the  derivatives  of  two, while  the  former  only  requires  three  measurements  plus 
some  calibration  data.  Thus,  it  is  to  be  expected  that  V computed  from  pres- 
sure and  temperature  data  will  generally  be  the  more  reliable  value. 


Correction  of  Angle  of  Attack  Indications 

In  addition  to  factors  such  as  transducer  linearity,  gain,  and  bias,  the 
angle  of  attack  indication  is  affected  by  the  presence  of  the  carrying  aircraft 
and  by  Its  rotation.  It  will  be  recognized  that  for  an  angle  of  attack  vane 
located  x feet  ahead  of  the  c.g.  an  incremental  angle. 


Aa  = tan 


(69) 


must  be  subtracted  from  the  transducer  indication  to  account  for  vehicle 
rotation.  In  addition,  there  is  usually  a relationship  of  the  type 


”true  ^1  ^indicated  ^ ^2 


(70) 


between  the  angle  of  attack  measured  in  the  neighborhood  of  the  aircraft  and 
the  true  (i.e.,  at  infinity)  angle  of  attack.  The  values  of  and  C2  depend 
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upon  the  location  of  the  vane  relative  to  the  aircraft  and  the  geometry  of  the 
aircraft.  They  are  therefore  almost  always  found  from  flight  calibration 
tests  since  the  flow  field  about  complex  shapes  such  as  complete  aircraft  Is 
almost  impossible  to  determine  analytically.  Assuming  that  these  coefficients 
are  known,  one  may  write  the  expression  for  true  angle  of  attack  as 


(7U 

Note  that  the  value  of  V used  In  (71)  should  be  that  obtained  from  (54).  One 
may  then  smooth  a^._L,g(+)  and  compute  the  derivative,  a(t),  by  the  Fourier 
analysis  procedure. 


true 


= C 


1 I Indicated 


- tan 


Determination  of  p(t) 

Equation  (6)  requires  as  an  Input  p(t).  This  is  readily  determined  from 


P = 


(P*  - AP) 
RT_ 


1 

+ I 

q ’ 

P' 

AP 

q ' 

nnl 

Y 


(72) 


If  the  altitude  pressure  transducer  is  calibrated  In  feet,  then  the  appropriate 
pressure  versus  altitude  function  must  be  employed  to  convert  the  Indications 
to  pressure  values. 

The  density  values  may  also  require  smoothing  before  the  data  can  be 
Inserted  into  (10). 


Conditioning  of  Other  Data  Inputs  to  the  Drag 
and  Power  Extraction  Method 

In  addition  to  the  velocity,  angle  of  attack,  and  atmospheric  density, 
equations  (10)  require  W(t)  and  6(t)  as  Inputs.  Fortunately,  for  the  maneuvers 
of  Interest  W changes  so  little  that  It  can  be  taken  to  be  constant  or  at  most 
varying  linearly  during  a maneuver.  Usually  0 requires  no  corrections  beyond 
the  Instrument  calibration  If  the  erection  mechanism  Is  disabled  during  the 
maneuver.  Since  the  Indication  Is  sampled  and  since  there  may  be  electrical, 
airframe,  and  turbulence- Induced  noise,  smoothing  may  still  be  necessary. 

This  is  also  true  for  the  pitch  rate  Indication,  q,  which  Is  used  In  the  C. 
computation  and  the  a and  a^  corrections. 
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More  General  Power  and  Drag  Models 


In  a normally-aspirated  engine  the  manifold  pressure  and  hence  the  power 
output  for  a given  throttle  setting  will  usually  vary  directly  with  the 
atmospheric  density.  Thus,  if  the  maneuver  to  provide  data  for  the  power  and 
drag  extraction  process  involves  a change  in  altitude,  there  will  be  a change 
in  power  at  a given  speed  corresponding  to  the  change  in  p even  if  the  pilot 
does  not  change  his  throttle  setting  or  RPM.  To  account  for  this  we  need  to 
multiply  the  expression  for  power  by  (Ref.  8) 


P/Po  - 


- 0.165 
0.165  ' 


(73) 


where  p is  the  standard  sea- 1 eve  I value  of  p and  p , is  the  value  of  p at 
the  beginning  of  the  maneuver. 

The  parabolic  form  of  the  speed-power  relation  used  in  equation  (6)  Is 
obviously  satisfactory  over  small  differences  In  speed  and  should  represent 
the  thrust  horsepower  of  fixed-pitch  propellers  reasonably  well  over  most  of 
the  aircraft's  speed  envelope.  The  higher  efficiency  levels  provided  by  a 
constant  speed  propeller  at  the  lower  speeds,  however,  makes  it  necessary  to 
employ  a higher  order  polynomial  or  other  function  having  additional  degrees 
of  freedom  (coefficients)  to  represent  the  thrust  horsepower  adequately  over 
a wide  speed  range.  Variants  of  one  such  function  were  chosen  for  further 
study : 


P = + 


i + PjV 


(74) 


These  are  shown  In  Table  Ilia. 

One  will  note  also  that  the  drag  expression  is  really  satisfactory  only 
if  a is  measured  from  zero  lift.  Since  the  angle  reference  for  flight  data 
is  often  quite  arbitrary,  it  is  difficult  to  establish  the  angle  for  zero 
lift  a "px^ori.  To  accommodate  an  arbitrary  reference,  I.e.,  to  replace  a by 
« ■ Oq  in  equation  (5),  requires  that  the  representation  for  C»  contain  all 
powers  of  a through  6.  We  choose,  however,  to  investigate  only  three  variants 
of  the  following  form  which  are  shown  in  Table  Ilia: 


+ Cp,  a + Cp 
1 ^ 


+ 


+ C. 


(75) 
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(1)  p = 

(2)  P = 

(3)  P = 

(4)  P = 

(5)  P = 

(6)  P = 

(7)  P = 

(8)  P = 


POWER  AND  DRAG  COEFFICIENT  MODELS 


Pq 

Pq  + P]M 
Pq  + P2V 

Pq  + Pl/V^  + P2V 

Pq  + P2V  + P3V2 

Pq  + P]/y^  + P2V  + P3V2 

Pq  + P2V  + P3V2  + P4V3 

Pq  + P]M  + P2V  + P3V2  + P4V3 


(1)  Cq  = Cqq  + c 

(2)  Cd  = Cdq  + C 

(3)  Cp  = Cdq  + C 

TABLE  III- a 


^2^ 

D2«^  + ^04 


RECOVERED  RESULTS  WITH  VARIOUS  MODELS 

NOISE- FREE 


Model 


1-1 

0.025010125 

1-2 

0.027715936 

1-3 

0.193206335 

-5.536545497 

2-1 

0.041300870 

2-2 

0.041723838 

2-3 

0.03214951 1 

0.256910853 

3-1 

0.052512561 

3-2 

0.053437421 

3-3 

0.104358253 

-1.981087659 

4-1 

-0.007815849 

4-2 

0.047922733 

4-3 

0.043314322 

0.136168241 

5-1 

-0.140402432 

5-2 

0.035099999 

5-3 

0.035099999 

9.0  X lO-'o 

6-1 

0.851148482 

6-2 

0.019408889 

6-3 

0.035100000 

-1.8  X 10-’ 

7-1 

7.097803213 

7-2 

0.035099997 

7-3 

0.035099849 

3.35  X 10-7 

8-1 

-6.419749124 

8-2 

0.035099983 

8-3 

0.035100002 

-9.7  X 10-® 

4.189265490 
1.840217248 
55.990804759 
3.314574182 
1.369905822 
1.083170012 
3.397605844 
1 .223230343 
19.854161098 
3.258242555 
1.291498595 
0.321 188551 
3.358351516 
1.289155014 
1.289155007 
2.7181 17586 
1.334792323 

1.289155029 
-2.479854764 

1.289155018 

1.289152488 

8.756565254 

1 .289155030 
1.289155975 


-190.595121623 
-6.930257732 
-61 .409698497 
2.111106052 
1.9  X 10"8 
-4.1  X 10‘® 
6.77  X lO"*^ 
-3.4  X lO"'^ 


2218.55390095 

6365.50170689 

1934.85508995 

2636.82627991 

2098.00447603 

3230.30712823 

2019.91892771 

2052.79056339 

2030.80086563 

2030.80086599 

1977.60389095 

2030.80086584 

2030.80086585 
2030.80087789 

2030.80086168 

2030.80094408 


TABLE  Ill-b 


RECOVERED  RESULTS  WITH  VARIOUS  MODELS 


NOISE-  FREE 


Model 

Po 

P| 

P3 

P4 

1-1 

172998.85079 

1-2 

157655.47027 

1-3 

127308.04933 

2-1 

371192.98528 

-2517765.9582 

2-2 

334247.89394 

-2218423.0065 

2-3 

357094.45551 

-2438740.6304 

3-1 

69229.86429 

701 .819787 

3-2 

60885.13175 

660.124537 

3-3 

84876.34799 

410.940847 

4-1 

1497321.54687 

-11640184.7950 

-2759.609819 

4-2 

190924.27594 

-1057400.1205 

M1.25Q55A 

4-3 

208960.25776 

-1218458.9820 

321 .099439 

5-1 

-272355.27164 

5603.220066 

-22.8622086 

5-2 

28735.71416 

1126.607146 

-2.1696429 

5-3 

28735.71414 

1126.607143 

-2.1696428 

6-1 

11652672.75547 

-77120339.5902 

-52677.486678 

142.0135471 

6-2 

18.26865 

-1.35  X lO-’O 

1536.512079 

-4.0512608 

6-3 

28735.71427 

-1.71  X 10“^ 

1126.607143 

-2.1696429 

7-1 

-1038549.98441 

20472.763195 

-119.6962928 

1.496383665 

7-2 

28735.71431 

1126.607142 

-2.1696429 

-5.35  X lO-'O 

7-3 

28735.71429 

1126.607056 

-2.1696417 

-2.80  X 10"® 

8-1 

25533616.98900 

-1.6  X 10® 

-133353.421168 

433.4378086 

-1.726554460 

8-2 

28735.71427 

4.5  X 10"^ 

1126.607134 

-2.1696427 

-3.2  X lO"’’ 

8-3 

28735.71633 

3.2  X lO’'* 

1126.607117 

-2.1696428 

-2.2  X 10"'o 

TABLE  III-c 


f**!?  ®^Pi"ess ions  and  the  eight  power  expressions  give  us  a 

attempt  to  fit  experimental 

data.  It  will  probably  be  necessary  to  employ  all  of  the  models  or  at  least 
this  number  of  models  until  experience  with  data  for  a particular  aircraft 

hv'"'f  ++i°^®  I?  models  which  do  not  apply.  The  results  obtained 

tLi  +hese  models  to  the  theoretical  data  of  figure  24  are  shown  In 

Table  I lb.  If  one  compares  the  results  for  case  5-2  with  figures  22  and  23 

one  will  see  immediately  the  very  good  agreement  which  the  extraction  method 
csn  prov i qg. 

One  may  also  ask  why  should  one  also  employ  a model  which  Is  simply  a 
reduced  form  of  a more  general  model?  The  answer  lies  In  the  extreme 
sensitivity  of  the  coefficient  solutions  to  small  errors  In  the  data, 
beneral ly,  the  more  general  models  are  more  sensitive  to  these  errors  so  that 
under  these  circumstances  a simpler  form  may  yield  reasonable  results  whereas 
the  more  general  form  may  yield  nonsense  numbers.  It  should  be  recalled  that 
since  any  power,  If  accompanied  by  a suitable  drag,  will  solve  the  equation 
of  motion,  these  physically  absurd  numbers  are  legitimate  mathematical 

solutions.  How  then  does  one  determine  whether  the  solutions  obtained  are 
reasonable? 


The  first  means  of  assessing  the  reasonableness  of  the  solution  set  Is 

experimental  data  In  the  proper  form  of  equation 

wf i ^ ^ ^ 10"^^  generally  Indicates  coefficient 

va  ues  within  or  so  of  the  correct  values.  (For  the  exact  coefficient 
values,  S < Coefficient  values  In  error  by  5%,  for  example,  may 

•I  i-S®  but  with  errors  of  this  size  It  may  become  difficult  to 

Identify  the  best  model  and  coefficient  set  merely  by  checking  to  see  which 
odel  gives  the  smallest  value  of  S.  will  now  be  on  the  order  of  10"° 

for  300  points,  but  the  coefficient  set  for  may  give  absurd  powers  and 

drags.  For  this  reason  It  Is  desirable  to  add  a second  constraint  which  an 
acceptable  model  and  coefficient  set  must  satisfy:  The  horsepower  for  any 
speed  must  be  positive  and  less  than  Y (Y  = 400  for  ATLIT);  C must  be 

^ “•  One^frequently  finds 

that  with  noisy  data  very  few  of  the  24  coefficient  sets  satisfy  this  second 
constraint. 
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Effect  of  Data  Errors  on  Coefficient  Extract! on s 


We  have  noted  above  that  by  operating  on  exact  data  It  Is  possible  for 
the  coefficient  extraction  procedure  to  recover  the  values  of  the  coefficients 
In  the  power  and  drag  polynomials  to  six  significant  figures.  We  have  also 
noted  that  this  procedure  Is  quite  sensitive  to  data  Inaccuracies.  In  order 
to  place  some  quantitative  bound  on  this  sensitivity,  the  exact  Input  data 
were  artificially  degraded  and  resubmitted  to  the  coefficient  extraction 
procedure  to  determine  how  the  coefficient  values  were  altered.  Two  types 
of  degradation  were  employed:  random  noise  and  constant  bias.  For  the  random 

noise  a random  number  generator  was  employed  at  each  0.1  seconds  of  each  trace 
and  the  output  scaled  so  as  to  be  \%  of  the  maximum  value  of  the  function, 
e.g.,  \%  of  the  maximum  value  of  V(t)  during  the  maneuver.  These  scaled  noise 
values  were  then  added  to  the  exact  function  values  to  obtain  the  degraded 
data.  For  this  experiment,  all  data  which  would  normally  be  measured  In 
flight  were  degraded.  This  was  too  noisy.  No  coefficient  set  would  satisfy 
the  reasonableness  criterion. 

The  data  were  then  filtered  with  n = 10.  For  comparison,  the  filtered 
and  unflltered  data  are  shown  In  figure  28.  Note  that  the  filtering  routine 
does  a very  good  job  of  removing  the  high  frequency  noise.  Note  also  that 
employing  a random  number  generator  In  the  manner  Indicated  means  that  the 
random  noise  usually  has  a non-zero  mean  (bias  error).  Despite  the  filter- 
ing, the  coefficient  extraction  routine  would  not  yield  reasonable  results. 

It  also  failed  for  n = 6 and  n = 4.  The  magnitude  of  the  random  contri- 
butions was  then  reduced  from  of  maximum  signal  to  0.1^.  With  no  filter- 
ing the  extraction  procedure  again  failed.  However,  with  filtering  (n^  = 6), 
two  models  gave  reasonable  results.  These  were 


and 


P = 371959.0785  - 

Cp  = .00676  + 1.52053a  - 18.77305a^  + 87.8915a^  - 1295.7649a^ 

P = 16594.89367  + 1308.3421V  - 3.024425V^ 

Cp  = .027766  + 1. 3456080^  + 1985.1565a^. 


The  second  of  these  (see  also  Table  IV)  Is  the  correct  functional  form. 
Although  the  coefficient  values  for  this  form  Individually  are  In  error  by  as 
much  as  73^,  the  recovered  power,  for  example, Is  only  In  error  by  6.3^  at  200 
ft/sec.  The  errors  In  drag  are  even  smaller. 
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RECOVERED  RESULTS  WITH  RESIDUAL  NOISE 


1/10  of  ]%  Random  Noise 

nc  = 6 


Model  2-3 

Pq  = 371959.0785 

Pi  = -2702612.2226 

Cn^  = 0.006761 

^0 

= 1.520529 

Cd2  = -18.773051 

= 87.891504 

= -1295.764876 


Model  5-2 
PO  = 16594.89367 

P2  = 1308.34213 
P3  = -3.02442 
CDq  = 0.02777 
Cd2  = 1.34561 
CD4  = 1985.15652 


TABLE  IV 
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A second  experiment  degraded  the  data  traces  Individually  by  a constant 
bias  error.  Reproduced  as  figures  29  through  38  are  the  recovered  speed-power 
and  drag-alpha  characteristics  for  various  bias  errors  compared  with  the 
undegraded  characteristics  used  to  generate  the  data  traces.  Generally,  the 
characteristics  for  the  largest  bias  error  which  can  yield  reasonable  results 
are  shown  along  with  the  characteristics  for  smaller  bias  errors  so  that  the 
reader  may  assess  the  linearity  of  the  change  in  characteristics  with  the 
change  in  bias  error.  Note  that  weight  and  altitude  bias  errors  of  the  magni- 
tude shown  are  not  particularly  serious.  As  might  be  expected,  b I as  errors  In 
airspeed  affect  the  power  determination  primarily  and  have  little  Influence 
on  drag.  The  same  Is  true  with  regard  to  bias  errors  In  V.  Bias  errors  in  0 
and  a,  however,  are  extremely  destructive.  Even  a 0.7®  error  In  0 results  In 
about  a 10$  error  In  C_.  while  a - 1.9®  error  in  0 results  In  an  error  of 

about  37$  In  Cp  . The  case  for  a bias  error  of  + 1.9®  failed  (i.e.,  gave  a 

power  exceed  I ng*^the  limit  of  400  H.P.).  An  angle  of  attack  bias  error  of  as 
I Itt le  as  0. 1 ° is  noticeable  I n the  final  resu It  while  an  a bias  error  of 
1.6®  results  in  drag  and  power  errors  In  the  neighborhood  of  30-40$.  In 
addition,  the  shapes  of  the  curves  are  altered  drastically. 

These  results  demonstrate  the  extreme  sensitivity  of  the  coefficient, 
extraction  procedure  to  typical  noise  and  instrument  errors  encountered  In 
flight  test  work.  This  Is  true  even  after  the  data  have  been  filtered  to 
remove  the  noise  components  which  occur  at  frequencies  above  the  usual  air- 
craft responses  to  control  deflections.  Thus,  to  obtain  accurate  drag  and 
power  data  using,  this  procedure  some  means  must  be  employed  to  reduce  the 
noise  components  In  the  data  at  what  might  be  termed  signal  frequencies. 
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Reduction  of  Noise  at  Signal  Frequencies 


The  filtering  technique  discussed  previously  has  been  shown  to  be  highly 
effective  at  suppressing  noise  components  in  the  data  at  frequencies  above 
the  principal  components  of  the  aircraft  response.  There  may,  however,  still 
be  spurious  contributions  to  the  filtered  signal  from  instrument  biases, 
changes  in  instrument  gains,  and  atmospheric  turbulence  at  frequencies  below 
this  cutoff  value.  These  contributions  cannot  be  removed  without  employing 
additional  information  about  the  system.  Since  we  do  not  know  precisely  the 
nature  of  these  contributions,  we  will  make  some  assumptions,  based  on  our 
knowledge  of  the  physics  of  the  situation,  to  provide  the  required  additional 
information.  If  we  do  this  properly,  we  should  be  able  to  improve  on  the 
results  produced  by  error-reduction  techniques  which  assume  the  "noise"  in 
each  data  channel  to  be  "white"  with  a zero  mean. 

For  reasons  which  will  become  evident  later,  we  will  assume  that  the 
filtered  altitude  and  velocity  data  are  correct  as  they  stand.  The  other 
channels  (a,  0,  W,  a^,  and  0),  we  can  be  reasonably  confident,  contain  bias, 
gain,  and  various  types  of  frequency-dependent  errors  to  some  degree. 

In  order  to  extract  the  coefficients  of  the  power  and  drag  models 
successfully,  we  have  shown  that  we  must  have  self-consistent  data  on  which 
to  operate.  If  any  data  channel  contains  spurious  information,  this  severely 
limits  our  ability  to  extract  the  correct  model  with  reasonable  coefficient 
values.  Thus,  it  is  important  that  we  take  steps  to  assure,  at  the  least, 
that  our  data  set  is  self-consistent.  We  will  therefore  adopt  a policy  of 
modifying  the  filtered  measured  a,  0,  and  W data  so  that  they  form  a con- 
sistent set  with  V and  h.  So  long  as  these  modifications  are  not  excessive, 
say  greater  than  \%  of  the  maximum  data  values,  we  can  justify  our  changes 
by  saying  that  the  altered  values  still  lie  within  the  normal  error  bounds 
of  the  data*. 

1 . Reduction  of  Bias  Error  in  ct 

We  seek  to  modify  a initially  in  order  to  remove  significant  bias 
errors.  To  this  end  we  write  equation  (6)  in  the  form 

¥: 

This  is  a somewhat  different  approach  from  those  usual iy  used  to  counter 
the  extreme  sensitivity  of  the  least  squares  estimator  to  noisy  data.  Most 
investigators  employ  different,  less  sensitive  identifiers  (e.g.,  Newton- 
Raphson  Maximum  Likelihood,  Gram,  Kalman  Filter,  etc.)  which  may  include 
provisions  for  treating  certain  types  of  random  noise,  but  they  do  not 
modify  the  input  data  as  such.  According  to  a private  communication  from 
Dr.  G.  J.  Dobeck  of  the  Naval  Coastal  Systems  Laboratory,  Panama  City, 
Florida,  the  best  estimator  for  a particular  problem  depends  upon  the  prob- 
lem. Since  the  present  problem  is  rather  different  from  those  usually 
described  in  the  literature,  it  is  not  surprising  that  the  more  common  pro- 
cedures are  not  readily  adapted  to  it.  For  the  reader  with  a good  mathe- 
matical background  interested  in  a comparison  of  the  characteristics  of 
several  of  these  identi f iers, Dr.  Dobeck's  Ph.D.  thesis  at  the  University  of 
South  Florida,  "System  Identification  and  Application  to  Undersea  Vehicles", 
is  recommended. 


102 


N 

S=  I 
i = l 


+ P V 


W.V. 

— ^ W.  sin(6.  - a.)  -W.  Aa  cos (9 
g I III 


I , \^V| 


+ P. 


+ c. 


^ cos  a.  + Aa  sin  ^ ^ — *2  ^ *^D 

f\  5 \ 


where  it  has  been  assumed^ for  the  purposes  of  this  analysis  that  cos  Aa  = 1 , 
sin  Aa  = Aa,  and  (a  + Aa)°  = a°  + 6(Aa)a^.  We  then  minimize  S with  respect 
to  Aa  to  yield 


Here, 


and 


Aa  = - 


i = l 


B B, 
o 1 


I K 


i = 1 


B = - W.  cos(0.  - a.)  + sin  a.lr7^+  P,  + P„V. 
o I II  iVV.  1 2 I 


/P 
I o 

;in  a.^^ 


p.sv?  r 

-V  [2“i  s, 


+ 6a^ 

I D. 


W.V. 

B,  = + W.  sin(0.  - a.)  - 
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,.sv?r 
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L o 1 
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. + Cf.,  a. 

I D2  I 
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^ + p + p V 
V.  1 2 1 

I 


l^cos  a. 


(77) 


(78) 


(79) 
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(This  form  will  be  the  same  for  each  of  the  23  other  models  used  to  represent 
the  data,  only  the  values  of  Bq  and  B.  will  be  different.)  The  result  of 
this  computation  is  then  the  amount  which  must  be  added  to  a in  order  to 
minimize  the  fit  error  for  the  particular  model  employed.  Since  we  are  not 
certain  that  the  model  with  the  lowest  fit  error  using  degraded  data  is  the 
best  model  when  the  data  have  been  "treated",  we  will  add  only  2/3  of  Aa  to 
a.  before  we  repeat  the  extraction  process.  The  result,  we  then  assume,  is 
the  smal lest  fit  error  which  can  be  obtained  by  removing  a bias  from  the  a 
data. 


2*  Establishing  the  Probable  Values  of  a and  the  Coefficients  of  the 
Lift  Equation 


Since  the  equation  has  been  shown  to  be  most  sensitive  to  errors  in  a, 
we  wil I endeavor  to  employ  a procedure  for  establishing  the  proper  range  of 
a values  which  is  not  heavily  dependent  upon  the  value  of  a.  We  begin  by 
choosing  to  fit  the  data  in  a least  squares  sense  with  the  model 


P = P V 
o 


1/3 


(80) 


This  power  model  was  selected  on  the  basis  of  early  full-scale  wind  tunnel 
test  results  as  being  a reasonably  good  representation  of  the  actual  power 
into  the  airstream.  We  recognize  in  addition  that  the  equation  relating 
forces  and  motions  normal  to  the  flight  path  can  be  written 


where 


and 


Y 

p(h) 

Y 

Y 


P(h)  + a 

Pq(1  - 6.86  X 10“^h)^*^^  , 

sin’’(h/V)  , 

••  • • I 

Vh  - hV 


(h/V)^ 


P sin  g 

2 ' 

WV 


(81 ) 

(82) 

(83) 

(84) 


h is  available  as  a consequence  of  the  filtering  operation  and  h or,  alter- 
nately, Y can  be  obtained  by  spline  fitting  the  Pi  data  or  the  computed  values 
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of  Y.  Note  that  these  equations  involve  only  velocity  and  aititude  (which 
we  have  already  assumed  to  be  noise-free)  and  their  derivatives.  In  the 
interests  of  data  consistency  we  have  chosen  to  ignore  the  fact  for  the  time 
being  that  y is  also  6 - a. 


Now  (81)  can  be  rearranged  to  represent  in  the  form 


C 


L 


2W 

g P SV^ 


• ^ g cos  Y _ g p sin  g 


WV 


(85) 


We  know  also  that  a reasonably  accurate  representation  of  the  drag 
coefficient  is 


(86) 


With  this  representation  we  will  write  equation  (6)  as 


V . psv2  - 2 

J + sin  V = cos  a - c") 


(87) 


With  the  power  values  obtaJ_ned  j^rom  (80)_we  solve  for  C|_(t)  from  (85).  Given 

these  values,  we  find  P^,  C„  , Cp,  , and  from  (87)  in  a least  squares 

U Uq  U2 

sense.  Using  the  value  of  Pq  found  in  this  fashion,  we  reenter  (85)  and  find 

a new  value  of  0^(5).  This  is  then  used  to  extract  new  values  of  Pq,  Cq  , 

Cq  , and  Cq  from  (87).  The  process  is  repeated  until  the  change  in  the  four 

coefficients  from  one  iteration  to  the  next  is  less  than  0.001^ 


As  a result  of  the  foregoing,  we  now  have  a reasonably  reliable  picture 
of  C^^(t).  This  we  then  fit  to  the  bias-free  a-data  by  a least-squares- 
distance  routine  (described  in  detail  in  NASA  TN  D-6374  and  also  in  a later 
section  of  this  report)  using  the  following  model: 


- CLOC0j]}  = CLAO  + CLACaj]  + CLAXCa,!]^  . (88) 
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Initially  we  assume  X - 2.0  in  order  to  solve  for  CLQ  by  a linear  least 
squares  method.  With  CLQ  determined,  we  subtract  the  term  CLQ*0.  from  C. 

^ ^ I 

before  we  apply  the  least  squares  distance  method  to  determine  new  values 
for  the  remaining  coefficients*.  We  will  assume  that  CLQ  has  this  same  value 
for  the  remainder  of  the  data  reduction  procedures  applied  to  a particular 
data  set.  The  LSD  routine  determines  the  values  of  coefficients  CLAO,  CLA, 
CLAX,  and  X In  this  model  which  minimize  the  perpendicular  distance  from  the 
curve  represented  by  (88)  to  the  data  points. 

We  then  adjust  the  values  of  a at  every  time  point  so  that  they  satisfy 
(88)  exactly.  We  employ  for  this  purpose  a second  order  Newton-Raphson 
procedure:  I f we  cal  I 


f(a  ) = (CLAX)  a.  + (CLA)  a.  + CLAO  - {C,  - CLQC6]} 

'k  'k  'k  ^1 


(89a) 


f'(a.  ) = (X)-(CLAX)  + CLA 

>1  >1 
k k 


(89b) 


f"(a,  ) = (X)- (X-I)-(CLAX)  aC 


x-2 


(89c) 


where  a.  is  the  bias-free  value  of  the  a-data  at  time  point  I,  then  the 
value  of  a.  closest  to  a.  which  will  make  f(a.  ) 0 is  given  by 


'k+l  'k  ’k+1 


* 

We  recognize  that  the  values  found  for  CLAO,  CLA,  CLAX,  and  X wl I I vary 
somewhat  as  the  center  of  gravity  location  - and  to  some  extent  the  weight 
and  altitude  - is  changed  because  they  include  a lift  contribution  arising 
from  the  elevator  deflection  required  to  attain  trimmed  flight.  This  lift 
contribution  varies  only  with  speed  - hence  a,  if  the  weight  and  altitude 
are  relatively  constant.  In  maneuvering  flight  an  additional  elevator 
deflection  (and  thus  an  additional  lift  component)  Is  necessary  to  induce 
rotation;  this  can  be  accounted  for  by  a term  proportional  to  6 so  that  the 
a contribution  found  by  the  LSD  method  will  then  be  virtually  independent  of 
rotational  velocity.  At  a given  c.g.  location,  initial  weight,  nominal 
altitude,  and  throttle  position,  the  CLAO,  CLA,  CLAX,  and  X found  by  this 
approach  should  be  the  same  whether  the  aircraft  performs  a level  flight 
acceleration  - deceleration  or  a pullup  - pushover.  The  values  of  CLAO, 

CLA,  CLAX,  and  X,  however,  may  also  depend  upon  throttle  position  because 
(a)  the  thrust  axis  may  not  intersect  the  c.g.,  (b)  the  lift  distribution 
over  the  wing  may  be  affected  by  the  application  of  power,  and  (c)  the  flow 
field  approaching  the  horizontal  tall  may  be  altered.  For  this  reason  the 
coefficient  values  should  be  determined  at  several  different  power  settings, 
different  altitudes,  and  different  weights.  One  would  also  expect  the  drag 
coefficient  values  to  be  somewhat  dependent  upon  power  level. 
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(90) 


f’(a.  ) / 

'k  + / 

rf'(cx.  )■ 
'k 

2 

- 2 

f(a.  ) ” 
'k 

f"(a.  ) " t/ 

f"(a.  ) 

f"(a.  ) 

L 'kJ 

'k  1 

L 'k  J 

The  choice  of  signs  on  the  radicai  is  made  according  to  the  foliowing 
rationale: 

If  f'(a.  )*f"(a.  ) < 0 use  the  negative  sign  on  the  radical. 

'k  'k 

If  f’(a.  )*f"(a.  ) > 0 use  the  positive  sign  on  the  radical. 

'k  'k 

Occasional ly, 


f ’(a.  ) 
'k 

2 

f(a. 

) 1 

- 2 

‘k 

f"(a.  ) 

f"(a. 

) 

'k  J 

L 'k  J 

because  the  radius  of  curvature  of  f(a.  ) at  oc.  no  longer  Intersects  the 

* k ' k 

abscissa.  When  this  happens,  the  computer  cannot  perform  the  operation. 
In  such  a circumstance  the  following  procedure  is  suggested: 

1.  Choose  as  an  initial  estimate  for  a. 

'k+1 


a,  = a, 
'k+1  ' k 


f'(a.  ) 

'±_ 

f"(a,  ) 

* I 


2.  If  |f(a.  )|  < |f(a.  )|,  then  try  (90)  again. 

'k+1  'k 

3.  If  the  radicand  is  again  negative,  try 


a.  = a. 

' k+2  ' k+1 


f'(a.  ) 

'k+1 

f"(a,  ) 

'k+1 


(91) 


(92) 
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and  see  if  |f(a.  )|  < |f(a.  )|.  As  long  as 

'k+2  'k+1 

|f(a.  )|  < |f(a.  )|,  use  either  (90)  or  (91)  as  indicated. 

' k+n  ’ k+n- 1 

4.  Continue  until  either  |f(a.  )|  < 10  or  |f’(a.  . )|  < 10  . 

' k+n  k+n 

In  the  former  case  the  new  root  is  found  with  sufficient  accuracy.  In  the 
latter,  a real  root  does  not  exist  close  to  the  starting  point  and  we  select 
the  value  of  a for  which  f(a)  approaches  zero  most  closely.  Note  that  the 
use  of  a least  squares  procedure  does  not  guarantee  that  the  coefficients 
chosen  for  any  particular  data  point  yield  a root,  only  that  the  sum  of 
Cf(a.)D^  is  a minimum  for  the  particular  model  used.  Thus,  an  individual 
f(oi.)  may  be  non-zero  with  no  crossing  of  the  abscissa  for  any  a close  to  a.. 

With  the  revised  set  of  a values  given  by  the  foregoing  procedure,  we 
now  reenter  the  coefficient  extraction  routine,  i.e.,  equation  (6)  or  some 
alternate  version  thereof,  with  y = 6 ~ a to  find  "updated"  values  of  the  P 
and  C_  coefficients.  We  look,  of  course,  for  the  model  giving  the  lowest  fit 
error.  Its  coefficients,  along  with  the  data,  form  the  basis  of  our  next 
step. 


3.  Modification  of  a-data  to  yield  a more  Consistent  Data  Set 

In  this  step  we  seek  to  modify  a slightly  at  each  point  in  time  by  a 
different  amount  so  as  to  (a)  more  nearly  satisfy  equation  (81)  at  all  times 
and  (b)  reduce  the  fit  error  obtained  with  equation  (6).  We  begin  by  using 
the  latest  power  data  in  (81)  and  solving  for  C^(t).  With  the  least-squares- 
di stance  procedures  we  then  update  the  values  for  CLAO,  CLA,  CLAX,  and  X. 

If  we  now  substitute  for  a.  an  "improved"  value  which  is  given  by 


a.  + F A a.  , 
I I ' 


where  F is  a factor  permitting  us  to  apply  all  or  part  of  the  correction 
during  any  particular  iteration,  and  where  Aa.  is  defined*  by 


Aa.  is  the  value  by  which  a.  must  be  changed  to  satisfy  (81)  exactly.  We 
could  of  course  employ  our  i^ewton-Raphson  procedure  to  determine  it.  We 
have  chosen,  however,  to  assume  that  Aa.  isvery  small  and  can  be  represented 
with  satisfactory  accuracy  by  one  term  in  a binomial  expansion. 
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Yj+  f- cos  Yj- 
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g sp 
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Aa.= 


i V|  ( . 

- — |CLQ(e. 


)+CLAO+CLA(a. )+CLAX(a. )^) 

I I 


w.v? 

I I 


sin  a. 


9 '^1  g Pj  cos  a. 

* *-  X • CLAX  • a.  + CLA  + '■ 5—^ 

I 1/2 


2W. 


I 


w.  v: 

I I 


(93) 


Then  the  sum  of  the  squares  of  the  amount  by  which  we  fail  to  satisfy  equa- 
tion (81)  at  each  time  point  (a  quantity  which  we  call  S^)  should  decrease. 

We  will  usually  take  F = 0.3  on  the  first  two  iterations  and  1.0  on  sub- 
sequent Iterations.  Before  we  substitute  a.  + F A a.  for  a.  in  equation 

(6),  however,  we  will  update  the  0-data  so  that  it  is  more  consistent  with 
both  Y and  the  revised  a values.  We  assume  for  the  present  purpose  that  0 

contains  a gain  error  and  a bias  error  which  we  will  determine  by  fittinq 
the  0-data  with  /a 


. -1 
s I n 


+ F A a. 

I 


= A 0.  + B 

I 


(94) 


in  order  to  determine  A and  B in  a least  squares  sense.  The  new  0.  is 

simply  A 0 + B.  This  value  of  0 plus  the  revised  a value  are  then  sub- 

old 

stituted  into  the  appropriate  version  of  equation  (6)  to  extract  the  coef- 
ficient values.^  With  new  power  coefficients  from  this  extraction  the  cycle 
IS  repeated  unti I the  fit  error,  S,  reaches  a minimum,  usually  in  two  or 
three  more  iterations.  This  minimum  is  determined  by  comparing  the  fit 
error  after  each  iteration  with  the  fit  error  obtained  for  the  previous 
Iteration. 


It  will  be  observed  that  the  power,  computed  using  the  coefficients 
obtained  from  the  last  extraction,  is  the  principal  mechanism  by  which  Aa, 

is  modified  in  (93).  It  will  also  be  observed  that  Aa.  is  relatively 
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Insensitive  to  very  small  changes  in  power.  As  a result,  when  the  fit  error 
for  300  points  is  less  than  about  10“'*^,  the  Act.  are  generally  2 x 10“'^  or 
less.  These  small  modifications  In  a result  in 'total  power  values  which 
are  very  little  different  from  those  of  the  previous  Iteration.  Hence,  the 
reduction  in  fit  error  during  the  next  iteration  becomes  miniscule.  Some 
other  means  must  therefore  be  employed  to  speed  the  reduction  of  the  fit 
error  to  the  desired  range  of  10”^^  or  less. 

4.  Modification  of  a-data  by  Trajectory  Comparison 

What  we  have  as  a result  of  the  previous  procedures  is  a set  of  lift, 
drag,  and  power  coefficients  obtained  in  a least  squares  manner  from  input 
V,  h,  and  W data  and  modified  a and  6 data.  We  will  now  use  the  coefficient 
set  and  some  assumptions  regarding  the  accuracy  of  the  Input  data  to  calcu- 
late the  trajectory  of  the  vehicle  during  the  time  in  question.  As  the 
vehicle  moves  along  Its  trajectory  In  the  terrestrial  X-Z  plane.  Its 
position  in  space  and  Its  orientation  may  be  described  by  a set  of  time 
histories.  These  time  histories  are  the  solutions  of  the  system  of  equa- 
tions (6),  (81),  (82),  and  (83)  plus  the  relationship 

W = - cP  (95) 


where  c is  the  specific  fuel  consumption.  Examination  of  the  system  will 
show  that  two  of  the  5 time  histories  must  be  specified  a priori  in  order 
to  obtain  a unique  solution.  As  we  have  indicated,  we  choose  to  assume  that 
V and  h and  the! r derivatives  may  be  considered  to  be  accurate  and  noise- 
free.  As  a result  we  may  readily  develop  the  following  time  histories: 


V(t) 

h(t) 

p (t) 

V(t) 

h(t) 

Y(t) 

(96) 

V(t) 

h(t) 

Y(t). 

If  we  now  combine  equations  (6)  and  (81)  to  yield 


I 


y.  cos  y.  p.SV.  tan  a, 

L + L - — ! L p 4-  

g V,  2W,  "l,  Vj 


V. 


p.SV" 


— + sin  Y,  + -D. 

^ I I 


(97) 


we  observe  that  as  a consequence  of  (96)  only  a(t)  and  W(t)  are  unknown  in 
(97).  But  (95)  can  be  written 
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(98) 


W|  + i = W.  - c[P  + P V + P At  - c (|i)  CP.V.  + 2P,V,VJ 


i + 1 


ri  2 i 


1 I 


2 'i  I- 


A 4-  ..  ^ o 

- c (|^)  CP^V.  + 2P2(Vj  + V.v.)]  . 


This  permits  us  to  determine  W(t)  given  its  initial  value.  With  the  results 
of  (98)  substituted  into  (97),  we  may  solve  (97)  at  each  time  point  for  a. 
using  the  second  order  Newton-Raphson  scheme.  Thus,  we  can  determine  the' 
a(t)  which  is  compatible  with  any  particular  set  of  C,  , C..,  and  P coefficients 
and  the  time  histories  given  by  (96).  ^ ^ 

a(t)  found  in  this  manner  will  not  be  the  same  as  that  found  from  step 
3 above.  We  desire  to  modify  the-a-data  resulting  from  step  3 so  that  it 
will  be  somewhat  closer  to  that  given  by  the  trajectory  computation.  At  the 
same  time  we  wish  to  modify  the  C.  , C_,  and  P coefficients  so  that  they  wi I I 
yield  an  a-trajectory  closer  to  trie  aVt)  resulting  from  step  3.  We  begin  as 
follows.  If  we  call  a the  value  of  a.  resulting  from  step  3 and  a.  the 

^i  ' t. 

result  of  the  trajectory  calculation,  then  the  result  we  seek  is  to  minimize 


N 

1 = 1 I I 


This  will  occur  when 


aj  aj  aj 


aj 


ac„  ' aCp^  ' aCp,  ' acLAX 

0 '^1  ^2 


= 0. 


(99) 


In  order  to  minimize  J with  respect  to  al I eight  C and  C.  coefficients 
simultaneously,  we  observe  that  a first  order  Taylor  series  expansion  for 
9 J 

go — in  terms  of  the  eight  coefficients  may  be  written 
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where  0^=0^^,  03=0^^, 


8J 


9C, 


N 

2 I 

i = l 


da 


t. 


(“  " »+  ) T?r- 

nij  t.  aCp 


0 J 


(101) 


and 


3 

ac„ 


3J 


3Cr 


N 

= 2 I 
1 = 1 


(a 
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p“t.’ 

1 

3a^ 

i 

V.  ^ 

» J 

(102) 


3 a 


t, 


We  will  assume  that  we  can  neglect  (a  - a . ) ■— — in  comparison  to  the 

m.  t.  3Cr>  dC.  ^ 


other  term  in  (102).  Such  a step  wi 1 1 not  affect  the  final  answer,  only  the 


3a 


rate  of  convergence.  In  this  particular  Instance  the 


t. 


3C. 


■must  be  evaluated 


numerically  although,  where  possible,  it  is  desirable  to  do  this  analytically. 
The  value  of  the  derivative  at  a particular  time  point  is  found  by  determin- 
ing the  change  in-a^  produced  by  small  changes  (1^)  to  either  side  of  the 

i 

original  value  of  C.  In  (97).  All  other  C. 's  are  held  constant  during  the 
process. 


When  C.  have  the  proper  values,  all  the 
k+i 


3J 


= 0.  This  fact 


k+1 


permits  us  to  write  a system  of  eight  linear  equations. 
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(103) 


fdJ  1 

8 

+ V 

3 

fdj  1 

^3CLAX 

+ 1 
k £=1 

[dCLAxJ 

(C 


^k+1 


= 0 , 


which  we  must  solve  for  the  eight  new  values  of  C.  . Although  we  may  not 

k+1 

actually  wish  to  obtain  the  solutions  in  this  fashion,  we  can  find  them  from 
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(104) 


C,  = C + {A}"^  {B}^ 
^k+1 


where  {A}  = 


2 I "ST:;  "^7^  • . . . 2 'I 
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N 

2 y — ! L 2 y 

.t,  3CLAX  3C^  ^ 

1-1  D-  1=1 


N 

I I 


3CLAX  3CLAX 


{B}  = 


N 
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N 

^ i = 1 ~ 3CLAX 


(105) 


(106) 


(104)  is  in  effect  a generalized  first  order  Newton-Raphson  procedure. 

With  the  C.  values  substituted  into  (97)  we  determine  a new  traiec- 
k+1 

tory.  We  call  the  a values  for  this  new  trajectory  a . We  then  define 

■•■i 

“m  ■ “m  + 0.5  (a.  - a ) (107) 

m.  m.  t.  m. 


* • 

The  A matrix  in  this  formulation  may,  for  some  sets  of  physical  data,  be 
rather  ill-conditioned.  As  a result,  the  values  of  C.  obtained  by 

k+1 

various  soiution  techniques  may  all  be  substantially  in  error  as  well  as 
different.  The  user  should  therefore  employ  the  actual  technique  presented 
in  subsequent  sections  of  this  report  with  care  until  the  reasonableness 
of  the  solutions  is  apparent. 
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and  0.  - Yj  + a • With  these  values  plus  the  measured  values  of  V.,  V., 

^ I I m . I I 

P.,  Yj > and  W.,  we  enter  the  coefficient  extraction  routine  and  the  C.  vs. 
a curve  fit  procedure  to  obtain  new  power,  drag,  and  lift  coefficients  and 
to  check  the  resulting  fit  error. 

Prior  to  beginning  another  iteration  of  this  process  with  the  latest 
C,  and  C|^  coefficients,  we  update  our  value  for  the  specific  fuel  consump- 
tron,  c,  in  the  following  fashion: 


c 


1 


N - 1 


N-1 


J=1 


P. 

J 


(108) 


Here,  W.  are  the  input  values  of  the  weight  and  Pj  are  the  values  of  the 
power  computed  using  the  latest  power  coefficient. 

By  repeating  the  foregoing  trajectory  comparison  with  the  updated  value 
of  two  or  three  times,  we  arrive  at  a situation  where  both  the  a values 

and  the  fit  errors  have  improved.  By  this  time,  however,  (a  - ) ->•  0, 

mj  tj  ^ 

so  that  no  further  improvement  is  possible  with  this  approach. 

It  wi I I be  evident  after  a short  reflection  that  if  a negative  is 

^1 

obtained  during  a coefficient  extraction,  the  implication  is  that  a for  zero 
lift  is  positive.  This  is  a condition  the  designer  of  the  aircraft  will 
usually  avoid  if  he  is  aware  of  It  because  it  leads  inherently  to  high  cruise 
drag  with  conventional  quasi -symmetric  fuselages.  Thus,  if  the  minimum  fit 
error  model  contains  a which,  as  a result  of  the  least  squares  curve  fit 

procedure,  yields  a negative  value,  one  would  appear  to  be  justified  on  physica 
grounds  in  using  as  the  basis  for  further  operations  the  most  similar  model 
having  and  = 0.  This  is  a procedure  we  will  usually  follow  in  applying 

the  foregiing  trajectory  comparison  to  reduce  the  noise  in  the  a-channel. 

It  is  necessary  to'point  out,  however,  that  light  aircraft  fuselages  tend 
to  be  very  non-symmetric  about  their  x-y  planes.  It  is  possible,  because  of 
this  asymmetry,  that  the  minimum  fuselage  drag  does  not  occur  when  the  relative 
wind  is  parallel  to  the  x-body  axis.  If  the  existence  of  this  condition  is 
suspected  for  the  aircraft  under  test,  the  negative  value  for  must  be 
accepted.  ^1 

The  benefit  obtained  from  the  a-trajectory  comparison  described  in  this 
section  and  the  preceding  three  noise-reduction  steps  has  been  to  reduce  the 
noise  in  the  a and  0 channels  and  improve  the  overall  data  consistency  to  the 
point  that  the  extracted  coefficients  are  usually  sufficiently  close  to  the 
"correct"  values  that  they  can  form  a useful  starting  set  for  the  application 
of  a Newton-Raphson  identifier. 

Application  of  Newton-Raphson  Identifier 

The  Newton-Raphson  Identifier  as  employed  by  Taylor  and  Miff  (Ref.  15) 
and  others  is  a means  of  finding  the  values  of  unknown  coefficients  in  the 
equations  of  motion  which  tend  to  minimize  the  squares  of  differences 
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between  the  measured  time  histories -of -a i rcraft  state  parameters  and  computed 
solutions  to  the  equations  of  motion  involving  the  same  parameters.  It  is 
assumed  that  the  solutions  change  linearly  with  a change  in  coefficient 
value.  Furthermore,  since  the  equations  of  motion  used  by  Miff  and  Taylor 
are  linear  first-order  differential  equations,  the  solutions  are  readily 
determined  and  the  ’’cost  function"  minimization  procedure  can  be  joined  with 
the  solution  procedure  without  undue  difficulty.  When  forming  the  cost 
function  it  is  desirable  to  include  as  many  independent  differences  between 
measurement  and  computation  as  possib le,  since  the  more  closely  the  number 
of  differences  approaches  the  number  of  unknowns  in  the  problem,  the  more 
determinant  it  is,  i.e.,  the  more  likely  the  procedure  is  to  give  reasonable 
coefficient  values. 


The  present  problem  differs  from  that  of  Miff  and  Taylor  in  that  the 
equations  of  motion  are  non-linear.  The  solution  procedure  is  therefore 
quite  different,  much  more  complex,  and  must  be  carried  out  independently 
of  the  minimization.  The  minimization  yields  a linearized  approximation  to 
the  change  in  the  coefficient  values  needed  to  minimize  the  difference  be- 
tween the  flight  time  histories  and  the  computed  values  of  the  same  states. 

In  the  limit  as  the  differences  approach  zero,  the  linearized  approximations 
approach  the  exact  values.  Another  significant  difference  from  the  IMff 
and  Taylor  approach  is  that  the  present  equations  of  motion  have  no  specific 
forcing  function(s).  As  noted  above,  any  two  states  which  are  known  a priori 
may  serve  this  purpose.  We  have  chosen  to  use  the  true  airspeed  along  the 
flight  path  as  the  principle  forcing  function.  Since  the  power  Into  the 
airstream  is  specified  as  a function  of  true  airspeed  in  our  formulation  of 
the  problem,  the  power  at  any  time  is  known  if  the  coefficients  in  the 
power-velocity  model  are  given.  We  use  as  initial  coefficient  values  for 
this  model  those  obtained  from  the  previous  noise-reduction  procedure. t 
W.lth  the  power  and  velocity  specified  as  functions  of  time,  it  is  then 
possible  to  determine  a unTque  trajectory.  The  procedure  is  as  follows: 


1.  Determine  the  weight  at  from 

2 

W = W - cAt(P  + P V + P V^)  - c (P.V.  + 2P„V.V.) 

01j2j  21j  2jj 

At^  *■  *2 

- c (P  V,  + 2p„v:  + 2P.,V.V.) 
o 1 J 2 j 2 j j 

-c|i^(p;v. + 6P2YJ  + 2P2VJ-V.) 


(109) 


Wj_^  - weight  at  beginning  of  maneuver  (from  test  data) 

Vj  is  specified 

V,,V  ,V  are  computed  by  the  method  of  splines  from  V.,  V.,  and  V. 
J J J J J J 


It  is  well  known  that  the  rate  of  convergence  of  the  Newton-Raphson  procedure 
decreases  as  the  error  in  the  estimated  values  of  the  coefficients  increases. 
Thus  it  is  desirable  to  begin  the  procedure  with  values  as  close  to  the 
"correct"  values  as  one  can  reasonably  manage. 
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5.  Yj^l  is  -determined  by  forward  integration  of  (112)  using  the 

following  scheme: 

a.  With  the  Runge-Kutta  method,  determine  y for  the  first  8 
points  of  the  data  set. 

b.  With  y,  a,  w,  and  p known  at  these  points, one  can  then  find 
y at  the  eight  points  through  (112). 

c.  Represent  y(t)  over  the  last  six  points  of  the  interval  by  a 
fifth-order  polynomial  using  Newton's  interpolation  formula: 

{■(t)  = a,(t  - tj.j)  + ajCt  - tj.^)  (t  - tj.^)  + - tj.j) 

• <+  - +j.4>(t  ^ tj.3)  + a^(t  - tj.jMt  - - t._3)(t  - tj.3) 

t a.(t  - t.  .)(t  - t.  J(t  - t.  ,)(t  - t.  „)(t  - t.  ,)  , (113a) 

5 j-5  j-4  j-3  j-2  j-1  ' 
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where 


d. 


e. 


a = Y . IT 
o 'j-5 


, = ' ^1-5 

' V4-V5 


=2  ' - (a„  4 a,  (t._3  - - t..3>(tj.3  - 

^3  ' t"j-2  - - +J-3>  * ^2<+J-2  - tj-5><tj-2  ' ^'-4> 

• t<+j-2  - ^J-5>'^J-2  - tj-4»<tj-2  - +J-3>^ 

=4  = ^^j-I  - - tj.5>  - - t._3)(tj_,  - t..^) 

" - V5’‘"j-1  - -"j-mX+J-,  - - tj_3> 

• <tj-,  - tj.4)(tj.,  - t,_3)(t..,  - 

■5  = C;.  - <a^  4 a,(t.  - t._3)  + a2<t.  - - tj.^, 

" =3<+J  - V5X+J  - 1-J-4X+J  - +J-3>  =4'^-  - fj-3>'+J  - tj.4> 

• - t._^)(tj  - t..3> 

• '"j  ' 'J-2X+J  - 

Extrapolate  the  formula  to  +j^j*  This  Is  done  simply  by  letting 
- ^j+1- 

Integrate  the  extrapolated  formula  term-by-term  analytically  and 
evaluate  the  result  between  the  limits  t.  ^ and  t..,: 

J“5  j+1 


Vi  " ^--5 


^•+1  . ^ 

Y dt 

■^j-5 
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*D> 


Y J4.1  Y Tc*^ 


Ihilhs 


2^'^j+r'’'j-5^"‘''j-5^‘'’j+l  ■‘'j-5^'^  •••• 


j+1  'j-5  'j-5'j-+1  J--5'  tj_^-tj_5 

(113b) 

At  each  step  we  then  subtract  t._^  'from  all  time  values  in  order  to 
extend  the  formula's  range. 

f.  Estimate  p...  from 
J+1 


...  = p.  + 4.26p  (1  - 6.86  X lO"®  h.)^'^^  (-  6.86  x 10~^)V.  sin  y.  At 

J+I  J o J J 'j  (,,4a, 

and  a.,,  initially  from 

j+ 1 


a . , . = a . + 0.25 
J+1  J 


a . - a . 


-1 


L^j  ~ ^j-1 


At 


(114b) 


with  corrections  which  are  determined  by  comparing  the  vaiue  of 

Y.,1  from  (113b)  using  the  p...  and  a.,,  with  the  value  of  1^fom 

J+1  ^ J+1  J+1  J+1 

(111)  using  the  same  p and  a values.  Then 


where 


h.  = 

3a 


(115a) 


(115b) 


g. 


These  k iterations  are  continued  until  < 

Yj_j_^  computed  by  the  predictor  equator  (113b) 
the  other  variable  values  to  a high  degree. 


10  As  a result, 
is  compatible  with 


Determine  Yj^^  from  (112)  using  the  latest  predicted  values  of  Yj^.i> 

^ _ I 1__  I . r*  . J* 


‘’j+i  ’ Vi  • 


Calculate  a corrected  va I ue  for  Yj^.^  from 
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"j+1  = "j-5  " J 


Y dt 

^J-5 


where  now 

Y = - P(y  - Yi_5>  + A + B(t  - t._g)  + C(t  - + D(t  - t. 

J ^ , J ^ J J 

+ E(t  - t.  + F(t  - t. 

J-5  J-5 

-2 

ifP>10  . In  this  equation,  an  extension  of  the  procedure 
by  Smith  in  Ref.  2, 


P = - 


If  HI  ^ 20y,_;  - 15y,_3  ^^1-4  ' ^i-5 


^J  + 1 * %•  - '5^J-1  '%'-2  - '=^J-3  ®lfj-4  - lfj-5 


A = Y 


j-5 


B = 


/1'2y.  - 75y.  1 + 200y. 

( .1  -l-i  .1-^  M-4  M- 

V 60(t.  . - t.  .) 

\ J-4  J-5 


2 - 300y  3 + 300;  - B?;. 


12y.  - 75y;_^  + 200y._2  - 300y._,  + 300y  - 137y._ 


10y|  + 61 Y 


60(t.  . - t.  .) 
J-4  J-5 


- 154y 


1-4  ^ 


24(tj.4  - 


- l56Yj_2  + 45y-_ 


(~ 


24(+j_4  - 


7y  . - 41 Y.  . + 98y.  o-  I18y.  , + 71y.  . ~ 17y 
■ .1-1 ,1-2  .1-5 .1-4 ^ 


24(tj_4  - 


98Y|-;  - 118T|.3  '^'f|-4  ~ ' i- 


24(t.  . - t.  .)• 
J-4  J-5 


(116a) 

3>^ 

(116b) 

described 
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(116c) 


for  the  case  in  which  the  "H me  intervals  are  even.  For  uneven  time 
intervals,  the  expressions  are  much  more  complex. 

“2  • 

If  P < 10  , we  represent  y in  (116a)  by  (113a)  plus  the  term 


a^(t  - tj.jHt  - - tj.jXt  - - t.) 


(I16d) 


Where  - (a^  + - t.,^}  + a^(t.^,  - - t._^) 

* - +J-4>'+je,  - +J-3>  " =4<"je,  ' Vs' 

' ■ V4XV1  ' V3’‘''‘j+1  ■ * ®5‘'’'j+1  ■ ■'■j-s’ 

• <+J.1  - ■fj-4><+J.,  - +J-3X+J+,  - +j-2> 

‘ ■ ■'■j-sX+j+l  ■ ■''j-4Xtj+|  - +j.3> 


• '^J4I  - tj-2><V,  - 
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6. 


The  in  (116c)  or  (116e)  is  obtained  from  the  predictor  equation 

(113b).  its  use  in  the  corrector  equation  (116a)  gives  us  the  final, 
updated  value  of  Despite  the  attention  to  accuracy  evidenced 

by  the  use  of  this  procedure,  the  very  "stiff"  nature  of  (112),  the 
fact  that  the  Taylor  expansion  for  h(see  below)  is  truncated  at  four 
terms,  and  the  fact  that  with  any  forward  integration  scheme  the 
errors  accumulate  as  one  marches  along,  require  that  the  step  size 
be  kept  relatively  small  (0.01  sec.  or  less)  if  the  desired  accuracy 
(errors  no  larger  than  1 part  in  10^  for  a 30  second  trajectory)  is 
to  be  maintained.  As  a result,  run  times  per  iteration  will  be  on 
the  order  of  4 minutes  on  an  IBM  370/165. 

hj_|_^  is  found  from 


h.  1 = h.  + (V.  sin  Y-)At  + (V.  sin  y-  + V y-  cos  y-)  ^ 
J+1  J J J J J J J 2 


" . • • *2  At' 

+ (V.  sin  Y-  V.Y.  cos  y • V V • cos  y.  ~ V y . sin  y-^  ~~7' 
J JJJ  J J J J Jc 

[•♦•••  9 • ••••..  . • I 

(V  .-2V  .Y  .-3V  .Y -Y  • )si  n y .+(2V  .y  .+2V  .y  .+V  .’y  .“V  .y  . )cos  y- 
J J J JJJ  J J J J J J J J J jJ 


At 

24 

(117) 


and  from  • Y snd  y are  found  by  differentiating 

(113a)  and  (116d)  analytically.  (118) 


7.  With  and  Yj^^  known,  is  determined  by  the  Newton-Raphson 

technique  from  (111). 


All  of  the  variable  values  at  tj^^  have  now  been  determined.  The  process  is 
then  repeated  to  find  the  variable  values  at  t._j_2  and  so  on  to  tj^. 


A four  term  expansion  Is  used  because  to  employ  additional  terms  would 
require  data  which  are  not  readily  available.  High  accuracy  in  the 
representation  of  the  altitude  can  therefore  be  maintained  only  by  using 
a relatively  small  step  size. 
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The  determination  of  h(t),  a(t),  p(t),  yCt),  y(+),  and  W(t)  by  this  inte- 
gration procedure  provides  the  raw  material  from  which  one  can  form  and  evalu- 
ate a cost  function,  it  will  be  recalled  that  we  have  assumed  the  measured 
values  of  V and  h and  their  derivatives  to  be  correct.  We  can,  as  a result, 
form  the  following  "measured"  variables: 


9 


. - 
= s I n 

m. 

I 


m. 

I 


m. 


h V 

m.  m.  m. 

I I I 


m. 


m. 


(119) 


and 


m. 

E = h + ^ , 
m.  mj  2g 


all  of  which  may  be  compared  with  values  computed  along  the  trajectory.  Fur- 
thermore, the  variation  of  each  of  these  variables  with  each  of  the  power, 
lift,  and  drag  coefficients  can  be  evaluated  analytical ly  for  each  time 
point. 

We  can  also  develop  two  additional  comparisons  if  we  are  willing  to  make 
some  assumptions  regarding  the  quality  and  character  of  the  flight  data.  We- 
will  develop  a "measured"  weight  time  history  by  fitting  a fourth-order  poly- 
nomial to  the  computed  values  of  W..  At  W^  and  W^^,  however,  the  experimental 

values  weighted  by  are  used  in  the  least  squares  curve  fit  routine.  The 
partial  derivatives  of  W.  with  respect  to  the  power  coefficients  can,  of 

' r 

course,  be  readily  evaluated  analytically. 

If  we  now  assume  that  the  filtered  value  of  6 has  an  accuracy  roughly 
comparable  to  that  of  V and  h,  then  we  can  take  as  the  "measured"  value  of  a 


* 

An  analytical  evaluation  is  both  faster  and  more  accurate  than  a numerical 
one. 
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(120) 


a 

m. 

I 


t. 


dt  + 9^ 


s 1 n 


-1 


h 


In  this  case  the  partial  derivatives  of  with  respect  to  the  lift  and  drag 

coefficients  must  be  evaluated  numerical ly* by  the  Newton-Raphson  procedure. 
The  partials  of  a with  respect  to  the  power  coefficients  are  taken  to  be 
' ( 

zero.  Alternately,  the  measured  values  of  a may  be  used  In  place  of  those 
computed  by  (120)  if  a is  known  to  be  accurate.  These  procedures  permit  us 
to  form  the  following  cost  function: 


N 


D.(h^  - h )^  + D_(y„  - Y.  )^  + D,(y  - y.  )^  + D^(W  - )^ 

1 m,  tj  2 m.  t,  3 m.  't.  4 m.  t. 

>1  II  II  II 


+ D.(E  - E.  )^  + DA 
5 m.  t.  6 


a - a . ) , 

m.  t. 

I I J 


(121) 


where  the  D's  are  weights  which  may  be  applied  to  the  various  differences. 

If,  for  example,  Is  not  regarded  highly,  its  weight,  D^,  may  be  taken  to 
be  very  small  compared  with  the  other  weights.  We  may  then  proceed  as  before 
to  determine  the  changes  in  the  13  (possible)  coefficients  which  tend  to 
minimize  by  minimizing  (h^  - h_j_  ),etc.*  With  the  new  coefficient  values 

we  then  proceed  to  calculate  a new  -frajectory,  find  a new  value  for  the  cost 
function,  develop  new  coefficient  values,  and  so  on,  until  J»  < 10“^^  or  is 
as  small  as  it  will  get.  ^ 


In  order  to  add  the  various  constituent  items  of  the  cost  function  (121) 
properly,  it  is  desirable  that  each  item  be  dimensionless,  else  one  is  placed 
In  the  position  of  adding  feet  to  pounds,  a situation  whose  result  is  some- 
what difficult  to  interpret.  We  choose,  therefore,  to  expand  our  concept  of 
weights  in  (121)  and  write 


* 

Again,  some  care  must  be  exercised  in  solving  the  system  of  13  equations 
for  the  13  new  coefficient  values  because  the  state  space,  being  nearly  flat, 
leads  inevitably  to  a relatively  ill-conditioned  matrix.  The  technique 
described  with  the  program  user  instructions  later  in  this  report  was  found, 
after  some  experimentation,  to  be  effective  with  a limited  number  of  test 
cases,  it  may  not  be  as  effective  in  all  cases,  however. 
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D 


2 

max 


Y 

'max 


D 


3 


max 


a 

max 


(122) 


where  the  lower  case  d's  are  now  dimensionless  numbers  which  can  serve  the 
purpose  of  altering  the  importance  of  the  variables  with  respect  to  one 
another.  Normally,  we  take  the  d's  = 1.0. 

Additionally,  we  note  the  importance  of  updating,  by  (108),  the  specific 
fuei  consumption,  c,  after  each  iteration.  Given  a set  of  power  coefficients 
and  the  velocity  time  history,  c uniquely  determines  W..  The  weight  at  each 
point  has  a relatively  important  effect  on  the  values  tif  a,  y,  and  p which 
are  determined  by  the  integration  procedure. 

One  way  to  restrict  the  range  of  the  individual  coefficient  vaiues 
produced  by  the  Newton-Raphson  identifier  to  physically  realizable  values  is 
to  include  a priori  values  of  the  coefficients  in  the  cost  function.  These 
values,  obtained  from  previous  flight  or  wind  tunnel  tests,  can  be  used  to 
influence  the  values  extracted  from  the  current  flight  test  data,  inclusion 
of  these  values  is  simply  another  way,  as  Miff  and  Taylor  (Ref.  15)  point 
out,  of  "making  use  of  ail  the  information  available  to  obtain  the  estimates 
and  insuring  that  no  change  is  made  in  the  (coefficient  value)  unless  there 
is  sufficient  information  in  the  fiight  data."  To  effect  this  step,  we  add 
the  terms 


— (P..  - PJ^ 


p2  '‘0^  ' 0 

Pq  m 

m 


® (p.  - pj^ 


p2  L 1 

r.  m 

m 


(CLAX„) 

m 


(GLAX  - CLAX)^ 
2 m 


(123) 
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to  those  inside,  the: brackets  of  J2.  Here,  the  subscript  *’m*'  refers  to  the 
a priori  values.  Then  the  additional  partial  derivatives  are  given  by 


2d. 


(P. 


m 


'■o> 


m 


(124) 


19 

(CLAX 

(CLAX„)  ^ 

m 


- CLAX) 


and  the  additional  second  partial  derivatives  by 


(125) 


2d 


19 


(CLAX  )' 
m 


The  revised  matrix  equation  for  the  coefficients  is  then  obtained  by  adding 
(124)  to  the  appropriate  elements  of  the  existing  B matrix  and  (125)  to  the 
appropriate  diagonal  elements  of  the  A matrix.  As  an  initial  estimate  we 
take  each  lower  case  d,  dy  ....  d.g,  as  ten  times  the  coefficient  value 
squared  if  we  have  a reasonable  estimate  of  the  correct  coefficient  values, 
and  0 i f we  do  not. 

Finally,  for  convenience  of  reference,  the  complete  form  of  the  matrix 
equation  developed  from  (121),  (124), and  (125)  is  given  below: 
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is  a typical  diagonal  element  and 
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is  a typical  off-diagonal  element  of  the  A matrix; 
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Is  a typical  element  of  the  B matrix.  Note  that  the  number  of  elements 
depends  upon  the  number  of  unknown  coefficients.  For  example,  for  9 unknown 
coefficients,  the  A matrix  has  81  elements  and  the  B matrix  has  9 elements. 

Note  also  that  some  of  the  partials  do  not  exist,  i.e.,  etc.  Some 

or  ® 

of  the  second  partial  derivatives,  e.g.  those  involving  E and  W,  also  do  not 
exist.  Second  partial  derivatives  involving  a are  omitted;  since  the  first 
partials  must  be  evaluated  numerically,  there  Is  no  straightforward  way  to 
obtain  the  second  partials  at  the  same  time.  In  addition,  in  an  effort  to 
speed  convergence,  tolerances  are  set  on  all  differences,  (a  - a,  ) etc. 

mi  t, 

When  this  difference  is  less  than  the  established  tolerance,  the  difference 

is  set  to  zero.  Since  a for  the  test  cases  was  known  to  contain  some 

m. 

* -5 

error,  the  tolerance  for  (a  - ) was  set  at  6 x 10  radians.  At  this 

“i  h 

value  the  ot-di f ferences  at  each  value  of  i became  zero.  No  second  partial 
derivative  values  are  then  necessary. 


APPLICATION  OF  CONSTRAINTS  TO  MINIMIZATION  OF  COST  FUNCT I ON 


The  parameter  space  described  by  these  equations  is  nearly  flat  and 
has  many  local  minima.  As  a result,  repeated  app I i cat! on  of  (126)  usually 
leads  to  one  of  these  local  minima  rather  than  to  the  global  minimum.  To 
find  the  global  minimum  two  additional  procedures  are  applied.  The  first 
is  to  constrain  the  recovered  parameter  values  to  lie  between  certain  limits. 
For  example,  one  would  not  expect  an  aircraft  with  a relatively  low  power 
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loading  like  the  ATLIT  to  have  a C.  flaps  up  of  more  than  6.3.  Similarly, 

a 

the  CLAX  term.  If  It  has  a value, Is  not  likely  to  be  positive.  The  CLAO 
term  will  usually  lie  between  -0.5  and  +0.5.  One  can  usually  assign  reason- 
able upper  and  lower  limits  to  the  other  parameter  values  on  the  basis  of 
wind  tunnel  tests,  analysis,  or  previous  experience.  The  parameter  values 
can  be  constrained  to  lie  within  these  limits  by  comparing  the  parameter 
values  obtained  after  performing  the  operation  described  In  (126)  with  the 
limits  and  adding  a term 


lower  limit 


to  the  b^  element  and  the  term 


WGTL 


(131 ) 


to  the  a element  In  (126)  If  < Pf.  . Similarly  if 

^lower  I imit 

Pq  > Pq  one  adds 

^upper  limit 


WGTU(P  - P ) (132) 

^upper  limit 


to  the  b^  element  and 


WGTU 


(133) 


to  the  a^^  element.  The  matrix  manipulation  Is  again  carried  out  and  the 
new  parameter  values  are  compared  with  the  imposed  limits.  If  any  of  the 
parameter  values  still  does  not  lie  within  the  limiting  values,  WGTU  or 
WGTL,  whichever  is  appropriate.  Is  Increased  by  a factor  of  10  for  that 
parameter  and  the  matrix  operation  repeated. 

While  this  operation  will  prevent  parameter  values  from  being  grossly 
ridiculous  in  the  physical  sense.  It  does  not  insure  convergence  to  a 
global  minimum.  There  are  two  reasons: 

1.  The  limits  will  almost  always  be  chosen  independently  of  one 
another  and  may  In  fact  lie  on  different  slopes  of  a local  minima.  Thus, 
the  parameter  values  may  not  readily  move  off  these  limits  If  the  weights, 
WGTL  and  WGTU,  are  reduced  on  subsequent  iterations. 
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2.  A number  of  the  diagonal  elements  of  the  A matrix  are  much  smaller 
than  the  off-diagonal  elements  in  the  same  column  or  row.  Such  ill-condition- 
ing can  lead  to  relatively  large  excursions  in  some  of  the  parameter  values 
from  iteration  to  iteration.  These  excursions  may  actually  be  large  enough 
to  cause  the  parameter  value  to  move  from  one  limit  to  the  other  in  one 
iteration.  Since  the  trajectory  is  very  sensitive  to  the  parameter  values 
used  to  compute  it,  large  changes  in  parameter  values  cannot  be  used  to  find 
the  global  minimum  because  the  computed  trajectory  will  cross  the  input 
trajectory  on  each  iteration;  the  cost  function  increases  very  rapidly  in 
these  circumstances. 

Two  means  have  been  found  useful  for  conditioning  the  A matrix  to 
alleviate  this  problem.  The  first  method  sets  the  off-diagonal  elements, 

a^2^  ^13'  ^113'  ^21^  ^31'  ^131'  retains  only  a^^. 

This  is  equivalent  to  saying  that  any  changes  in  P_  do  not  depend  upon  the 
values  of  the  other  parameters  nor  do  the  other  parameters  depend  upon  P^; 
changes  in  P^  depend  only  on  the  agreement  between  the  computed  and  measured 
trajectories;  This  is  not  as  preposterous  as  it  may  at  first  appear.  Con- 
sider the  physical  situation:  All  of  the  data  on  which  the  procedure 

operates  is  at  a speed  considerably  above  V = 0,  the  speed  at  which  the  power 
equals  Pq.  Pq,  for  the  example  cases  at  least,  is  much  smaller  (about  a 
factor  of  10)  than  the  other  terms  in  the  power  expression  which  also  con- 
tributes to  the  ill-conditioning.  Note,  however,  that  the  system  can  still 
converge  to  the  global  minimum  when  the  off-diagonal  elements  are  set  to 
zero  because  b^  ^ 0 as  the  global  minimum  is  approached. 

The  second  method  for  improving  the  conditioning  of  the  A matrix  starts 
by  extracting  the  power  coefficients  from  both  the  drag  and  the  lift  equa- 
tions. If  the  system  has  not  converged  to  a global  minimum  and  produced 
compatible  data  trajectories,  the  power  coefficients  extracted  by  fitting 
the  two  equations  to  the  same  data  will  be  different.  Then  by  imposing 
a priori  power  coefficients  of  the  type 


G p: 


"drag 


(G-l)P, 


+ P 


"drag 


°LIFT 


(134) 


and  supplying  these  with  moderate  weights,  one  can  condition  the  system  to 
converge  reasonably  rapidly  to  a new  minimum.  This  will  usually  be  much 
closer  to  the  global  minimum  than  the  previous  one.  Then,  by  relaxing  the 
weights  on  the  a priori  values  somewhat,  the  system  may  adjust  itself  even 
closer  to  the  global  minimum.  In  (134)  P.  is  the  P_  coefficient 

^DRAG  ^ 

extracted  from  the  drag  or  V equation,  P-,  is  the  P.  coefficient  extracted 

^LIFT  ^ 

from  the  lift  or  y equation,  and  G is  an  arbitrarily-selected  constant.  G 
should  be  about  10  for  the  higher  order  coefficients  and  about  100  for  Pq. 
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This  is  to  account  for  the  fact  that  because  power  is  a small  term  in  the 
Y equation,  the  parameter  values  from  this  equation  will  be  more  in  error 
than  those  from  the  V equation.  The  correct  a priori  values  should  there- 
fore lie  closer  to  the  parameter  values  derived  from  the  V equation.  The 
reason  this  procedure  is  effective  is  that  when  power  is  specified  the 
system  is  actually  determinant*  at  every  speed;  thus,  specifying  a priori 
values  for  the  power  coefficients  will  cause  the  system  to  converge  fairly 
rapidly  to  some  minimum.  If  the  a priori  values  are  exact,  the  lift  and 
drag  parameter  values  will  be  recovered  with  good  accuracy  but  not  exactly. 
The  trick  then  is  to  choose  G properiy,  use  the  first  method,  or  deveiop 
some  combination  technique.  Unfortunately,  experience  in  working  with  the 
system  is  necessary  in  order  to  select  the  best  approach.  This  situation, 
it  may  be  mentioned,  is  not  uncommon  in  parameter  identification  work  at  the 
present  time. 

if  the  a priori  technique  represented  by  equation  (134)  and  its  sub- 
sequent relaxations  is  permitted  to  go  through  a number  of  iterations  one 
finds,  not  surprisingly,  that  the  changes  In  the  coefficient  values  get 
smaller  and  smaller  each  iteration.  To  permit  this  situation  to  continue 
beyond  a certain  point  is  (a)  not  cost-effective  and  (b)  does  not  guarantee 
convergence  of  the  coefficients  to  exact  values.  To  aid  computationally 
In  the  convergence  to  at  least  a local  minimum  those  coefficients  which  do 
not  change  at  least  1.5  x 10“^  times  their  value  are  "frozen"  and  the  system 
reduced  accordingly.  CLA,  however,  is  treated  differently.  When 
ACLA/CLA  < 1.5  X 10“^  but  still  positive,  CLA  is  increased  by  1.0  x 10“^. 
This  is  done  because  it  was  found  that  CLA  is  the  key  parameter  in  determin- 
ing which  local  mjnimum  the  system  converges  to.  Near  the  correct  value  of 
CLA  the  state  space  must  be  very  flat  because  the  system  will  converge**  to 
a very  smal I cost  function  for  any  value  of  CLA.  This  value  of  the  cost 
function  will  be  very  slightly  greater  than  the  global  minimum  so  that  the 
prospects  for  reaching  the  global  minimum  without  some  "nudging"  of  this 
kind  are  quite  remote. 


That  is  to  say  the  total  lift  or  total  drag  are  determinate.  The 
individual  coefficients  in  the  polynomial  expansions  for  lift  and  drag 
must  sti 1 1 be  found  as  before. 

**  By  converge  we  mean  reach  a value  from  which  it  will  not  differ 
significantly  despite  numerous  additional  iterations. 
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EXAMPLE  APPLICATION  OF  NOISE  REDUCTION 
AND  NEWTON-RAPHSON  PROCEDURE 

The  efficacy  of  the  foregoing  procedures  Is  Indicated  by  the  following 
example:  If  only  the  a-channel  of  the  theoretical  data  set  Is  degraded  by 

noise  and  then  filtered  with  n^  = 10,  errors  remaining  In  a 

are  sti 1 1 on  the  order  of  2 x 10  radians.  When  this  computed  data  set  Is 
submitted  to  the  least  squares  coefficient  extraction  procedure,  the  fit 
error  obtained  for  the  correct  model  Is  0.294823  x 10”^  and  the  six 


coefficients  are: 

Pq  = 49398.169 
= 857.520129 
= - 1.005276788 

The  a-blas  error  found  (-.111455  x 10 

When  the  data  are  fit  with  a power 

model  the  fit  error  Is  0.1T828259  x 10~' 
= Cr  + C C2  the  fit  error  becomes 

U Uq  ^ 

are 

Pq  = 31825.6829 

Cr  = .036226989 
^0 

Cp  = .0932119 


Cr  = .0440371829 
0 

C = 1.390709638 
^2 

C = 1947.263799 
^4 

is  too  small  to  justify  a correction. 

model  of  PqV^^^  and  a five  term  drag 

'.  When  the  drag  model  Is  changed  to 
0.30286167  x 10“^  and  the  coefficients 


The  program  then  uses  a least-square  distance  routine  to  fit  the  a-data 
to  the  values  found  from  the  Y-equation  with  the  following  result: 

= - 0.002163327+  6.35788976a  - 0.3823769a^ 

The  Individual  a points  are  then  moved  to  satisfy  this  equation. 

When  the  coefficient  extraction  Is  repeated,  the  fit  error  for  the 
correct  model  is  now  reduced  to  0.1846867  x 10"®  and  the  coefficients  are 

Pq  = 25354.595  = .03342 

P„  = 1173.542  Cr  = 1.29939516 

^2 

P^  = 2.377407  Cp  = 2005.55596 
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The  C|^  coefficients  are  then  updated  with  the  result  that 
C|_  ='  - 0.0017838557  + 6.34847a  - 0.310849a^'°^°^^^^ 

After  4 iterations  of  the  a-modif ication  procedure  discussed  in  section 
3 above,  the  minimum  fit  error  for  the  correct  model  is  0.33751  x 10~^  and 
the  coefficients  are 

Pq  = 26881.7756 


= 1.2885474567 

^2 

C = 2017.21169779 
^4 

The  lift  coefficient  equation  has  then  become 

C|_  = - .001782573568  + 6.34888117a  - 0.3160536a^’°^^^^ 

The  trajectory  comparison  procedure  yields  a fit  error  of  0.15515  x 10 
with  the  following  coefficients: 


= 1156.25239 
= -2.3179596 


C = .033792832 


Pq  = 28740.475 
P^  = 1127.26152 
Pj  = -2.17339 


C = .03503665 
0 

C = 1.3017466 
^2 

C = 1991.91279 
^4 


It  is  at  this  point  that  the  Newton-Raphson  Identifier  is  first  applied. 
Using  the  foregoing  coefficients  and  the  latest  value  for  the  specific  fuel 
consumption,  we  compute  differences  between  the  "measured”  values  and  the 
latest  calculated  values  of  the  variables  along  the  flight  trajectory  as  well 
as  the  values  of  the  partial  derivatives  at  each  point.  When  these  are 
properly  summed  and  placed  in  the  appropriate  A and  B matrices,  we  solve  the 
system  of  equations  to  find  the  quantities  by  which  the  coefficients  should 
be  changed  to  reduce  the  difference  between  the  "measured"  trajectory  and 


the  computed  trajectory, 
this  procedure  are  then 

The  new 

coefficients 

found  by  eight  iterations  of 

Pq  = 28735.87794 

.03510029979 

CLAO  = .254462293  x 10“^ 

= 1126.60939679 

II 

CM 

Q 

O 

1.28590 

CLA  = 6.29327993 

P^  = -2.1696485666 

11 

Q 

O 

2016.338978 

CLAX  = -.301975855  x 10"® 

4 
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When  these,  along  with  a revised  specific  fuel  consumption,  are  used  In  the 
subsequent  trajectory  computation,  the  fit  error  Is  less  than  6 x 10"12. 

Tables  V and  VI  show  the  results  achieved  after  29  Iterations.  The  fit 
error  at  this  point  Is  1.3336  x 10~1^  and  the  residual  error  In  a averages 
about  1.2  X 10“^  radians.  Additional  Iterations  may  be  used  until  the  final 
fit  error  of  6.553  x — the  value  obtained  with  time  histories  computed 

from  the  correct  theoretical  coefficients  — Is  approached.  Note  that  In 
these  circumstances  the  average  residual  error  in  a Is  less  than  0.6928  x 10~5 
radians,  or  about  one  part  In  100,000.  There  Is  evidence  to  suggest,  however, 
that  most  of  this  error  Is  a result  of  the  use  of  only  16  decimal  digits  In 
the  Integration  routine.  In  that  event,  users  with  an  extended  precision 
capability  should  find  the  ultimate  fit  error  to  be  somewhat  lower  ('''  10”^^). 

The  example  cited  here  shows  that  with  flight  data  that  are  not  exces- 
sively noisy  or  otherwise  erroneous,  the  simple  least  squares  procedure 
described  earlier  in  this  report  can  be  extended  and  modified  to  accommodate 
such  errors  successfully  and  still  produce  reliable  coefficient  values.  In 
the  present  case  the  reduction  In  fit  error  was  more  than  eight  orders  of 
magnitude. 

When  this  more  powerful  procedure  was  first  applied  to  actual  flight 
data,  however,  the  Initial  fit  error  was  about  10“^  (about  1000  times  as 
large  as  for  the  test  case)  and  no  reduction  could  be  obtained.  Examination 
of  the  input  data  revealed  that  the  a,  0,  and  sin"^(h/V)  data  were  very 
incompatible.  It  was  Immediately  obvious  that  it  would  be  necessary  to 
reduce  this  Incompatibility  in  some  rational  fashion  before  the  procedure 
described  above  could  begin  to  function  effectively. 
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TABLE  V.  EFFECT  OF  NOISE  REDUCTION  EFFORTS  ON  RANDOM  NOISE-CORRUPTED  a-DATA 
(OTHER  CHANNELS  NOISE  FREE) 


a-values  after 

a-values  after 

Theoretica 1 

Pt. 

smoothing  by  low- 

application  of  noise- 

ot-va  1 Lies 

pass  f 1 Iter 

reduction  program 

1 

.1648561 

.162610 

.1625865 

6 

. 1 646336 

.162650 

.1626264 

11 

.1642220 

.162726 

.1627021 

16 

.1635306 

.162858 

.1628342 

21 

.1627125 

.163017 

.1629993 

26 

.1622586 

.163060 

.1630357 

31 

.1621283 

.162896 

.1628721 

36 

.1620319 

.162473 

.1624490 

41 

.1617028 

.161753 

.1617295 

46 

. 1 609460 

.160710 

.1606867 

51 

.1596614 

.159317 

.1592940 

56 

.1578413 

.157549 

.1572621 

61 

.1555447 

.155404 

.1553815 

66 

. 1 528620 

.152898 

.1528759 

71 

.1498808 

.150048 

. 1 500260 

76 

.1466639 

.146872 

.1468503 

81 

. 1 432434 

.143406 

,1433850 

86 

.1396289 

.139697 

.1396771 

91 

.1358230 

.135794 

.1357737 

96 

.1318381 

.131741 

.1317222 

101 

.1277057 

,127589 

.1275701 

106 

.1234775 

.123383 

.1233655 

111 

.1192182 

.119174 

.1191564 

116 

.1149943 

.115007 

.1149901 

121 

. 1 1 08633 

.110919 

.1109024 

126 

.1068668 

.106936 

.1069206 

131 

.1030291 

.103087 

.1030717 

136 

.0993605 

.0993959 

.0993814 

141 

.0958635 

.0958769 

.0958629 

146 

.0925384 

.0925358 

.0925223 

151 

.0896943 

.0896856 

.0896724 

156 

. 0867033 

.0866978 

.0866851 

161 

.0838952 

.0838976 

.0838853 

166 

.0812729 

.0812796 

.0812676 

171 

.0788341 

.0788380 

.0788264 

176 

.0765706 

.0765671 

.0765559 

181 

.0744685 

.0744597 

.0744487 

186 

.0725120 

.0725069 

.0724962 

191 

.0706878 

.0707004 

.0706899 

196 

.0689884 

.0690313 

.0690211 
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TABLE  V.  (Continued) 


a-vaiues  after 

a-values  after 

Pt. 

smoothing  by  low- 

application  of  noise- 

Theoretica 1 

pass  f i Iter 

reduction  program 

a-va 1 ues 

201 

.0674143 

.0674917 

.0674817 

206 

.0659714 

.0660735 

. 0660637 

211 

.0646669 

.0647690 

; 0647594 

216 

.0635016 

.0635702 

.0635607 

221 

. 0624647 

.0624701 

.0624609 

226 

.0615312 

.0614627 

.0614536 

231 

.0606668 

.0605417 

.0605327 

236 

. 0598368 

.0597010 

.0596921 

241 

.0590192 

.0589354 

.0589267 

246 

.0582159 

.0582405 

.0582318 

251 

.0574569 

.0576115 

.0576030 

256 

.0567929 

.0570441 

.0570357 

,261 

.0562780 

.0565344 

.0565260 

266 

.0559444 

.0560788 

.0560705 

271 

.0557777 

.0556742 

.0556659 

276 

.0557012 

.0553170 

.0553088 

281 

.0555776 

.0550045 

.0549963 

286 

.0552280 

.0547339 

.0547258 

291 

.0544669 

.0545027 

.0544945 

296 

.0531435 

.0543080 

.0543000 

298 

.0524357 

.0542399 

.0542318 

Fit  error  = 1.3336  x 10 
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TABLE  VI.  COEFFICIENT  VALUES  OBTAINED  WITH  NOISE  REDUCTION  PROCEDURE 


Theoretical  values  used  to  Values  retrieved  from 

generate  data  time  histories  noise  reduction  procedure 


% 

28,735.71427 

28,738.72144 

ft 

1,126.60714 

1,126.5699 

"2 

- 2.169642857 

- 2.1694849 

0.035100000 

0.03510121 

0 

% 

1.289155014 

1.2887796 

0 

s 

2,030.800865 

2,028.977898 
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A PRIORI  IMPROVEMENT  OF  DATA 
COMPATIBILITY 

A diligent  Investigation  Into  the  sources  of  a,  B,  and  y Incompatibility 
In  the  flight  data  revealed  the  possibility  of  at  least  the  following  sources 
of  error  In  the  Individual  data  channels  which  had  not  been  treated  earlier: 

1.  alignment  errors  In  the  Installation  of  the  a and  0 transducers 

2.  a bias  error  In  the  pitch  rate  gyro  Indication 

3.  a drift  In  the  pitch  angle  Indication 

4.  excessive  lag  or  other  dynamic  effects  In  the  pneumatic  altitude 
and  airspeed  Indications 

5.  gain  and  bias  errors  In  the  pressure  Instrument  calibrations  and 
In  the  position  error  calibrations 

6.  a phase  lead  In  the  0 and  temperature  Indications  relative  to  the 
other  channels 

It  will  be  appreciated  that  many  of  these  effects  are  not  readily  quantified 
In  the  usual  calibration  procedures.  To  make  the  flight  data  sufficiently 
self-compatible  to  be  usable  In  the  lift,  drag,  and  power  extraction  routine, 
the  filtered  input  measurements  were  altered  as  follows: 

1.  A bias,  calculated  from 


was  added  to  the  input  0 data.  The  subscript  N refers  to  the  last  data 
value  in  the  set. 


2.  A bias,  calculated  from 


(136) 


was  added  to  the  Input  0 data.  As  a result  of  these  steps  the  Ax,  0,  and 
0 traces  were  found  to  be  quite  self-consistent.  If  the  time  integral  of 
S did  not  then  match  0(t), 

3.  The  phase  lead  of  0 with  respect  to  the  other  data  channels  was 
found  by  determining  the  value  of  t which  maximizes 

N 

I 

1 = 1 

The  phase  lead  was  eliminated  by  dropping  t data  points  from  the  beginning 
of  each  data  trace  except  0 and  temperature. 


- 

H n 1 

9l^ 

CD 

+ 

“O 

1 

• CD 

• 

1 J 
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The  opportunity  to  determine  the  compatibility  of  the  pneumatic  data 
(V  and  h)  with  the  Inertial  data  and  the  angle  of  attack  follows  from  the 
kinematic  equation  for  the  longitudinal  body  axis  acceleration  and  the 
definition  of  rate  of  climb: 

V cos  a + V(0  - a)sln  a + g sin  0 - X 0^  (138) 

0X 

[ V sin  (0  - a)  dt  + h,  • (139) 

M ' 

Examination  of  the  first  equation  will  show  that  If  one  assumes  that 
as  a result  of  1,2,  and  3 above  Ax,  0,  and  § are  now  correct  and  compatible 
among  themselves,  a compatible  value  for  either  V or  a can  be  found  by 
solving  a differential  equation  assuming  the  other  variable  to  be  correct. 

If  one  assumes  that  a Is  correct  then  a compatible  value  of  V(t)  Is  the 
solution  of  the  equation 


V.  = 
J 


Axj  - g sin  0j 

• 9~ 

+ X 0 . 
ax  .1 

cos  a. 
J 

V . (0 . - a . ) tan  a . 
J J J J 


(140) 


with  the  Initial  condition  V.  - V.  from  pneumatic  data  at  the  first  data 
point.  ' ' 


This  solution  Is  obtained  quite  readily  by  the  technique  described 
earlier  to  Integrate  the  trajectory  equations  (112). 

If,  on  the  other  hand,  V Is  assumed  to  be  the  error-free  variable, 
a can  be  determined  by  a slight  variation  of  the  same  solution  procedure. 
To  obtain  the  proper  form  one  first  makes  the  substitution 


u = cos  a 


(141 ) 


whence  (138)  can  be  written 


r “1 

• 

1 1 

Ax  J - g sin  0 • 
J J 

• 2 

+ X 0T 
ax  .1 

1 

u . — 
J 

V. 

L J 

V. 

J 

u . - 0 . S . 

J J J 


u?  (142) 
J 


Here  S.  has  the  value  ± 1.0.  The  correct  value  Is  determined  by  the  follow- 
ing logic: 


a.  choose  as  S.  the  value  corresponding  to  the  measured  a..  This  value 
of  a Is  also  used  to  begin  the  integration.  ' 
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b.  If  Sj  > 0,  Uj  > 0.9999,  and  {-Uj/[Sj(v4^  + < 0 , 


then  the  sign  of  S.  Is  changed  for  the  next  value  of  j. 
J 

c.  The  same  is  true  if  S.  < 0,  u.  > 0.9999,  and 
J J 

{-u./CS.(/l-u^  + 10~^^)3}  > 0 . 

J J J 

The  computed  value  of  a at  any  point  is  then 


a,  = sin~^  is.  /l-u^} 
J J J 


(143) 


An  effort  was  made  to  calculate  ot  in  this  manner  but  the  solutions 
had  ridiculously  large  magnitudes.  Efforts  were  also  made  to  apply  gain 
and  bias  corrections  to  the  velocity  in  an  effort  to  improve  the  result. 
This  too  failed  to  produce  physically  reasonable  results.  The  various  lag 
constants  were  then  varied  over  large  ranges  with  the  same  end  result.  It 
was  therefore  concluded  that  the  velocity  and  altitude  data  contained 
substantial  errors,  probably  resulting  from  a combination  of  excessive 
lags,  dynamic  effects,  and  perhaps  incorrect  gains  and  biases.  It  was 
therefore  necessary  to  assume  that  ot  was  correct  in  order  to  solve  for  V. 

The  initial  results  were  quite  encouraging  in  that  they  were  quali- 
tatively similar. to  the  input  data  but  displayed  quantitative  differences 
of  up  to  20  ft/sec  at  certain  times.  It  was  found  that  this  difference 
could  be  reduced  significantly  by  assuming  a drift  in  the  pitch  gyro 
indication  of  8 x 10“^  rad/sec.  Subtracting  this  "drift"  from  the  Input 
pitch  angle  indication  led  to  a calculated  velocity  that  usually  differed 
from  the  input  by  less  than  1.5  ft/sec.  As  a consequence  of  these  findings 


4.  The  input  velocity  was  overwritten  by  the  solution  of  (140)  and 

5.  The  input  altitude  was  overwritten  by 


h(t)  = 


I Vsin(6-a)dt+h^ 


(144) 


where  V is  the  result  of  the  previous  step.  Comparisons  of  the  calculated 
velocity  and  altitude  with  the  input  V and  H data  are  shown  for  a typical 
pull-up-pushover  in  figure  39.  Note  that  differences  of  this  magnitude 
would  make  it  impossible  for  the  coefficient  extraction  procedure  to  operate 
successf  u My. 

While  the  foregoing  actions  produce  a reasonably  compatible  data  set, 
they  do  not  guarantee  Its  accuracy.  The  reader  is  cautioned  that  while 
these  data,  when  processed  by  the  coefficient  extraction  program,  will  yield 
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physically  reasonable  numbers  If  the  proper  model  Is  available,  such  results 
may  not  be  the  correct  values  for  the  particular  aircraft  under  Investigation. 
This  could  easily  happen  if  errors  In  the  a-channel , for  example,  are  masked 
by  the  compatibility  Improvement  scheme.  Note  also  that  the  solution  of 
(140)  is  not  very  sensitive  to  the  exact  value  of  gain  and  bias  used  for  the 
a position  error.  Compare,  for  examp  I e,  figure  39  with  figure  40. 

In  an  effort  to  fine-tune  the  data  for  Improved  compatibility  before 
Its  submission  to  the  coefficient  extraction  program,  a number  of  other 
procedures  were  applied.  The  first  represents  y by^9  - a and  calculates  y 
from  this  by  the  method  of  splines.  This  value  of  y is  substituted  Into 
(138)  now  written  as 


Ax  = V cos  a + VysIna  + g 


sin  0 - X 0 
ax 


(145) 


• • • 

Assuming  that  V,  V,  0,  0,  y,  and  Ax  are  known,  a Is  determined  at  each  point 
by  the  second-order  Newton-Raphson  technique.  The  resulting  ot  values  are 
fit  to  the  Input  a values  using  a second  order  polynomial: 


a.  = K 
J 


1 


2 

“data . 

J 


+ K„  a 


2 DATA, 


+ K, 


(146) 


“data  +hen  replaced  by  values  computed  from  this  equation.  , K^,  and 

K3  ari  found  by  the  method  of  least  squares.  Since  a may  now  be  slightly 
different,  new  values  of  y are  computed  and  fit  to  the  previous  values  by 


y 


j 


K . Y?  + K.  Y.  + K 
^ '^OLD  ^ 'JqLD 


(147) 


with  K^,  K^,  and  determined  In  a least  squares  sense.  The  new  values  of 

Y are  replaced  by  those  computed  from  the  equation. 

• • • 

A new  y,  defined  as  2K.  y.  y.  + K^.  y>  > 's  used  to  find  new 

'^OLD  JqLD  ^ 'JqLD 

a's.  The  cycle  Is  repeated  a number  of  times  until  K.  and  K_  ^ 0 and 
^2  closely  as  possible. 

The  final  "tuning"  assumes  that  bias  errors  may  still  be  present  in  a 
and,0  and  that  there  may  be  a small  residual  acceleration  sensitivity  in 
the  static  pressure  Indication.  The  latter  Is  important  primarily  In  those 
cases  where  V is  assumed  to  be  correct  and  a compatible  a must  be  calculated. 
It  serves  principally  as  a check  when  a is  taken  to  be  correct  and  a com- 
patible V Is  calculated.  For  this  final  tuning  we  construct  the  cost 
function 
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N 

^ j=1 

d. 


"F  ~ )^  + -^  (A  - A)^ 

P^  m.  c.  .2  m.  c,  .2  m 

L m^  J J ''^max  J J ^m 


+ -p  (B  - B)^  + (C  - C)^  + (0  - D)  + (G  - G)^ 

b2  m C^  G^ 

m m m m 


where  P = T . 

=J  ^0  J 


(148) 


1 - 6.86  X 10 


-6 


t. 

■J 

, V.  since.  - a.)dt. 

Jl  J J J J 


+ G 


t.  ' 

f J 

V.  cos(0 . - a.)dt.  + h, 
J J J J 1 


4.26 


+ A0t  + BAx.  + Cgsin  e.  (149) 
J J ^ J 


Ax  = V,  cos  a,  + V.(0.  - a.)sin  a,  + X 0.  + DCV.ro.  - a.Hcos  a. 
Cj  J J J J J J ax  J J J J J 


+ g cos  0.  - V.  sin  a.)  + G(V,  sin  a.  - V.(0.  - a.)cos  a.)  , (150) 

JJ  J J JJJJ  J 


^ " ®bias  ' 


G = Y 


bias 


'or  (0 


bias 


- a.  . ) 

bias 


bias 


= D - G 


(151) 


and  minimize  with  respect  to  A,  B,  C,  D,  and  G,  using  the  Newton-Raphson 
procedure.  With  these  values  we  apply  bias  corrections  to  0 and  a and  an 
"acceleration  correction"  to  P . We  then  return  to  the  beginning  of  the 

""j 

data  processing  activity,  calculate  new  velocities,  altitudes,  and  angles  of 
attack,  and  again  minimize  J3  with  respect  to  A,  B,  C.  D,  and  G.  This 
procedure  may  be  repeated  until  J,  has  in  fact  reached  a minimum.  A priori 
values  may  be  included  for  the  parameters  if  known.  Even  approximate  a 
priori  parameter  values  may  be  used  to  advantage  during  the  processing  of 
the  first  few  data  runs  to  insure  reasonable  results  and  easier  detection 
of  "bugs".  Typical  results  for  the  ATLIT  obtained  by  applying  the  entire 
calibration-filtering-compatibility  Improvement  procedure  (called  FORD  are 
shown  in  Appendix  A. 
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flIRSPEED(FT/SEC)  flIRSPEED(FT/SEC) 


COMPARISON  OF  CALCULATED  PULLUP- PUSHOVER 
TRAJECTORY  WITH  MEASURED  VALUES.  ASSUMED 
oC  POSITION  ERROR  CORRECTIONS:  GAIN  =0.8667, 
BIAS  = 0.0047. 
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flLTITUOE/1000  IN  FT  aLTITUOE/1000  IN  FT 


TIMECSECS) 


COMPARISON  OF  CALCULATED  PULLUP  - PUSHOVER 
TRAJECTORY  WITH  MEASURED  VALUES.  ASSUMED 
c<  POSITION  ERROR  CORRECTIONS:  GAIN  =0.8667. 
BIAS  = 0.0047. 
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ANGLE  OF  RTTRCK(RHD)  X 100  ANGLE  OF  flTTflCK(RRD)  X 100 


COMPARISON  OF  CALCULATED  PULLUP- PUSHOVER 
TRAJECTORY  WITH  MEASURED  VALUES.  ASSUMED 
c<  POSITION  ERROR  CORRECTIONS:  GAIN  =0.8667, 
BIAS  = 0.0047. 
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TIMECSECSl 


COMPARISON  OF  CALCULATED  PULLUP- PUSHOVER 
TRAJECTORY  WITH  MEASURED  VALUES.  ASSUMED 
c<  POSITION  ERROR  CORRECTIONS:  GAIN  =0.8667. 
BIAS  = 0.0047. 


PITCH  flNGLE(RflDIflNS)  X 100  PITCH  ANGLE  (RADIANS)  X 100 


0 5.0  10,0  15.0  20.0  25.0  30.0  35.0 

TIME (SECS) 


COMPARISON  OF  CALCULATED  PULLUP- PUSHOVER 

measured  values,  assumed 
°<.POSmpN  error  corrections:  gain  =0.8667, 

dIAo  = U.0047. 
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DENSITY(SLUG/FT**3)  X 10000  DENSITY(SLUG/FT**3)  X 10000 


TIMECSECS) 


COMPARISON  OF  CALCULATED  PULLUP- PUSHOVER 
TRAJECTORY  WITH  MEASURED  VALUES.  ASSUMED 
oC  POSITION  ERROR  CORRECTIONS:  GAIN  =0.8667, 
BIAS  = 0.0047. 
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TEMPERRTURE(DEG-R)  TEMPERATURE CDEG-R) 


COMPARISON  OF  CALCULATED  PULLUP-/USHOV^ 
TRAJECTORY  WITH  MEASURED  VALUES.  ASSUMED 
o<  POSITION  ERROR  CORRECTIONS:  GAIN  =0.8667, 
BIAS  = 0.00A7. 
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fiCCELERflTI0N(FT/SEC»*2)  flCCELERRTI0N(FT/SEC**2) 


TIME (SECS) 


COMPARISON  OF  CALCULATED  PULLUP- PUSHOVER 
TRAJECTORY  WITH  MEASURED  VALUES.  ASSUMED 
o<  POSITION  ERROR  CORRECTIONS:  GAIN  =0.8667, 
BIAS  = 0.0047. 


ALTITUDE  DERIVATIVE  IN  FT/SEC  ALTITUDE  DERIVATIVE  IN  FT/SEC 


TIMECSECS) 


COMPARISON  OF  CALCULATED  PULLUP- PUSHOVER 
TRAJECTORY  WITH  MEASURED  VALUES.  ASSUMED 
c<  POSITION  ERROR  CORRECTIONS:  GAIN  =0.8667, 
BIAS  = 0.0047. 
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PITCH  RNGLECRflDIflNS)  X 100  PITCH  HNGLE(RflDIflN)  X 100 


5.0 


TIME(SECS) 


\ 

MEASURED — ' 

— CALCULATED 

FIGURE  40-1 

TIME(SECS) 


EFFECT  OF  USING  /0dt  FOR  0 IN  CALCULATED 
SOLUTIONS.  ASSUMED  0drift  = -0.025  VI  ASSUMED 
POSITION  ERROR  CORRECTIONS  GAIN  1.1538. 

BIAS  -0.02  RADIANS. 


TIME (SECS) 


EFFECT  OF  USING  /Gdt  FOR  0 IN  CALCULATED 
SOLUTIONS.  ASSUKED  Gdrift  = -0.025VT  ASSUMED 
o<.  POSITION  ERROR  CORRECTIONS  GAIN  U538, 

BIAS  -0.02  RADIANS. 


DENSITYCSLUG/FT**3)  X 10000  DENSITY(SLUG/FT«*3)  X 10000 


ANGLE  OF  RTTACK(RRD)  X 100  ANGLE  OF  RTTflCK(RRD)  X 100 


CALCULATED 


TIMECSECSl 


CALCULATED 


-MEASURED 


MEASURED 


FIGURE  40-t 


TIME(SECS) 


flNGLE-OF-flrraCK  RfllECRfiD/SEO  X 100  RNGLE-OF-RTTflCK  RflTE(RRD/SEC)  X 100 


flCCELERflTI0N(FT/SEC«2)  flCCELERftTI0N(FT/SEC«*2) 


flLTITUDE/1000  IN  FT  flLTITUDECFT)/1000 


CALCULATED 


TIME(SECS) 


CALCULATED 


MEASURED 


25.0  3 


MEASURED 


TIME(SECS) 


FIGURE  40-h 
I I 


EFFECT  OF  USING  /0dt  FOR  0 IN  CALCULATED 
SOLUTIONS.  ASSUMED  0drift  = -0.025 VT  ASSUMED 
cX  POSITION  ERROR  CORRECTIONS  GAIN  1.1538, 

BIAS  -0.02  RADIANS. 


ALTITUDE  DERIVATIVE  IN  FT/SEC  ALTITUDE  RATECFT/SEC) 


TIME (SECS) 


TIME(SECS) 


EFFECT  OF  USING  /0dt  FOR  0 IN  CALCULATED 
SOLUTIONS.  ASSUMED  ©drift  = -0.025VT  ASSUMED 
POSITION  ERROR  CORRECTIONS  GAIN  1.1538. 

BIAS  -0.02  RADIANS. 
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ALTITUDE  ACCELERATION (FT/SEC**2) 


TIME (SECS) 


EFFECT  OF  USING  /Gdt  FOR  0 IN  CALCULATED 
SOLUTIONS.  ASSUMED  Gdrift  = -0.025 VI  ASSUMED 
o<.  POSITION  ERROR  CORRECTIONS  GAIN  1.1538, 

BIAS  -0.02  RADIANS. 
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PITCH  RftTE(RflD/SEC)  X 100  PITCH  ANGLE CRRDIflNS)  X 100 


LEVEL  FLIGHT  ACCELERATION:  COMPARISON  OF 
MEASURED  AND  COMPUTED  VALUES.  NO  0 
DRIFT  ASSUMED.  o<  POSITION  ERROR  CORRECTION: 
GAIN  = 0.8667,  BIAS  = 0.0047. 
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DENSITY(SLUG/FT**3)  X 10000  flIRSPEED(FT/SEC) 


TIME (SECS) 


LEVEL  FLIGHT  ACCELERATION:  COMPARISON  OF 
MEASURED  AND  COMPUTED  VALUES.  NO  0 
DRIFT  ASSUMED.  o(  POSITION  ERROR  CORRECTION: 
GAIN  = 0.8667.  BIAS  = 0.0047. 
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flNGLE-OF-flTTflCK  RflTE(RflD/SEC)  X 100  ANGLE  OF  flTTflCK(RflD)  X 100 


TIME(SECS) 


LEVEL  FLIGHT  ACCELERATION:  COMPARISON  OF 
MEASURED  AND  COMPUTED  VALUES.  NO  0 
DRIFT  ASSUMED.  o<  POSITION  ERROR  CORRECTION: 
GAIN  = 0.8667.  BIAS  = 0.0047. 


fiCCELERfiTI0N(FT/SEC**2)  TEMPERaTURE(OEC-R) 


TIME (SECS) 


LEVEL  FLIGHT  ACCELERATION:  COMPARISON  OF 
MEASURED  AND  COMPUTED  VALUES.  NO  9 
DRIFT  ASSUMED.  o(  POSITION  ERROR  CORRECTION 
GAIN  = 0.8667,  BIAS  = 0.0047. 


ftLTITUDE  DERIVATIVE  IN  FT/SEC  ALTITUDE/IOOO  IN  FT 


LEVEL  FLIGHT  ACCELERATION:  COMPARISON  OF 
MEASURED  AND  COMPUTED  VALUES.  NO  0 
DRIFT  ASSUMED.  o<  POSITION  ERROR  CORRECTION- 
GAIN  = 0.8667,  BIAS  = 0.0047.  167 


PITCH  flNGLE(RflDIfiN)  X 100  WEIGHT(NEWT0NS)/100 
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fiIRSPEED(M/SEC)  PITCH  RHTE(RflD/SEC)  X 100 


TIME (SECS) 
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fiCCELERfiTI0N(M/SEC**2)  TEMPERflTURE(DEG-K) 


TIME(SECS) 


171 


ALTITUDE  ACCELERATION  (M/SEC«2)  ALTITUDE  RATE(M/SEC) 


TIME (SECS) 


3 


VERTICRL  RCCELERRTI0NCM/SEC**2) 
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EXPERIENCE  WITH  FLIGHT  DATA 
AFTER  APPLICATION  OF  DATA 
COMPATIBILITY  IMPROVEMENT  PROCEDURE 

Most  of  the  problems  encountered  attempting  to  use  actual  flight  data 
have  been  enumerated  previously.  As  methods  were  developed  to  circumvent 
the  gross  Inconsistencies  present  in  the  data,  not  surprisingly  some  smaller 
problems  to  the  planned  utilization  of  the  data  began  to  become  apparent. 
These  were  of  two  types.  The  first  is  Illustrated  in  figure  43.  This  shows 
0 corrected  for  bias  error  and  drift  plotted  against  the  Integral  of  0 
corrected  for  bias  error  for  a pul  I up-pushover  maneuver.  Note  that  the 
functions  begin  and  end  near  zero  and  the  peaks  lie  on  the  45®  perfect 
correlation  line.  In  between,  however,  there  is  a significant  difference 
between  the  two  measurements.  Discussions  with  the  flight  crew  revealed 
that  it  was  extremely  difficult  to  maintain  a wing- 1 eve  I,  yaw-rate-free 
attitude  during  the  pul  I up-pushover  maneuver.  Since  in  three  dimensions 


6(t)  = (g  cos  (J)  - r sin  <j>)dt  + 0.  , 

it  is  quite  apparent  that  a yaw  rate  (r)  combined  with  a small  bank  angle 
((())  can  produce  a significant  departure  in  the  integral  of  0,  i.e.,  q from 
that  measured  by  a free  gyro.  Similarly,  a reasonable  bank  angle  alone  can 
result  In  the  Integral  of  the  rate  trace  being  below  the  attitude  gyro 
indication  during  pullups  and  above  it  during  pushovers.  This  follows 
simply  from  the  fact  that  the  cos  (J>  term  decreases  the  effective  pitch  rate. 
Note  also  that  the  effect  is  most  pronounced  when  the  pitch  rate  is  greatest. 
Finally,  there  is  a possibility  that  one  of  the  gyros  is  mounted  at  a slight 
cant  relative  to  the  other,  which  would  produce  the  same  net  effect. 

The  difference  shown  in  figure  43  is  sufficient  to  produce  a rather 
significant  difference  in  the  extracted  power  and  drag  coefficients  if  one 
substitutes  /0dt  for  0 in  the  data  submitted  to  the  extraction  procedure. 

For  example,  at  maximum  level  flight  speed  the  extracted  thrust  horsepower 
is  about  Tllo  greater  if  /0dt  is  used  than  if  0 is  used.  The  lower  figure 
is  more  consistent  with  that  expected, given  engine  and  propeller  test  data. 
The  fit  error  with  /0dt  is  also  about  a factor  of  2 greater  than  with  0. 

For  these  reasons  It  seems  advisable  to  employ  0 In  place  of  /0dt. 

The  second  type  of  problem  which  became  apparent  after  some  experience 

with  the  results  of  the  data  compatibility  procedure  Is  the  extent  to  which 

one  could  specify  a priori  the  correct  form  of  the  lift  and  drag  models. 

It  had  been  assumed  initially  that  the  maneuvers  were  sufficiently  slow 

that  contributions  from  terms  such  as  C,  , , and  C,  could  be  safely 

L*'  D*'  D*'  L*  ^ 

a a 0 0 

Ignored.  Inclusion  of  such  terms  in  the  model  extractions  lowered  the  fit 
errors  by  a factor  of  two  or  more.  Further,  the  values  of  C.  C.  etc, 

a ^0 
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extracted  Indicated  these  therms  could  contribute  as  much  as  \0%  to  the 
overall  or  Cj^.  Thus,  it  seems  desirable  to  include  these  terms  in  the 

procedure  whenever  possible.  That  these  terms  would  be  important  for  the 
ATLIT  airplane  was  not  appreciated  until  the  development  work  on  the  Noise 
Reduction  — Newton-Raphson  procedure  was  almost  complete  and  the  end  of 
the  grant  period  was  near  at  hand.  Because  of  the  very  considerable  time 
necessary  to  expand  the  computer  program  to  accommodate  these  additional 
parameters,  it  was  not  possible  to  undertake  this  task  for  the  present  report. 
Instead,  an  expanded  version  of  the  initial  least  squares  parameter 
extraction  procedure  was  prepared.  (MDLCK.  See  Appendix  B for  description). 
Most  of  the  ATLIT  results  discussed  in  the  next  section  were  obtained  using 
this  limited  procedure.  An  assessment  of  the  validity  of  the  parameter 
values  obtained  by  this  procedure  can  be  obtained  by  comparing  the  fit  error 
obtained  with  that  found  at  various  stages  In  the  test  case  (random  com- 
putation of  the  a-channel). 
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OTHER  APPROACHES  TO  THE  PROBLEM 


Ger laches  Method 


While  the  method  described  in  the  present  report  to  find  both  the  drag 
and  the  power  from  accelerated  flight  data  was  developed  specifically  for  the 
+6st  program,  it  is  similar  in  some  respects  to  the  scheme  outlined  by 
Gerlach  (Ref.  9)  in  a 1970  SAE  Business  Aircraft  Meeting  paper.  Subsequent 
results  are  discussed  in  Ref.  10.  Gerlach  assumes,  for  example,  that  while 
the  engine  brake  horsepower  is  known  a priori  (as  a function  of  manifold  pres- 
sure and  RPM),  the  actual  power  into  the  airstream  is  a quadratic  function  of 
this  brake  horsepower.  His  procedure  is  intended  to  yield  the  values  of  the 
three  coefficients  in  this  quadratic  function.  Similarly,  he  assumes  a simple 
parabolic  drag  polar  and  a linear  lift  curve  and  the  procedure  is  intended  to 
yield  values  of  , span  efficiency  factor,  C.  , and  C 

min 

The  data  time  histories  used  in  the  extraction  process  are  obtained  as 
fol lows: 


a = 0 - srn 


(Ax  sin  0 - Az  cos  0 - g)dt 


(152) 


9 = - tan-'  ^ + f 

t=o 


t 


6 dt 


(153) 


Here  V is  determined  by  the  usual  pressure  and  temperature  instrumentation. 
Ahp  is  the  total  change  in  altitude  represented  by  the  maneuver  according  to 
static  pressure  instrumentation.  At  is  the  total  time  of  the  maneuver,  t^  the 
time  at  the  end  of  the  maneuver  and  Ax  and  Az  are  accelerometer  indications 
along  the  body  axes. 

Gerlach  indicates  that  the  a,  6,  and  y values  obtained  this  way  are 
inadequate  because  of  slight  inaccuracies  in^the  determination  of  initial 
values  and  small  zero  shifts  in  Ax,  Az,  and  6.  He  then  proceeds  to  find 
corrections  for  these  errors  by  writing: 
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(154) 


AAh(t)  = AAHq  + A6q  K^(t)  + Ah^  K^Ct)  + AAXq  K^(t)  + AZq  K^(t) 
+ A6q  K5(t)  + 


where  the  AAh(t)  is  the  difference  in  the  altitude  obtained  from  pressure 
data  and  integration  of  the  accelerometers;  A6q,  AAxq,  AAzq,  A0q,  AIiq  are 
initial  bias  errors,  is  the  noise  component  of  AAh,  and  AAhQ  is  a 
remaining  constant  which  should  turn  out  to  be  zero.  The  variables 
are  said  to  be  known  functions  of  time  but  the  method  by  which  they  are 
obtained  is  not  given  in  the  paper.  Gerlach  performs  the  same  operation  with 
regard  to  the  difference  in  airspeed  obtained  from  pressure  data  and  acceler- 
ometer integrations.  Using  regression  analysis,  Gerlach  finds  corrections  to 
his  data.  The  corrected  a,  0,  h,  and  V data  are  then  used  in  a system  of 
equations 

C = C + C 
^ ^0  ^APt 


+ C o + C . ^ 
Xa 


(155) 
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(158) 


Here  P is  the  brake  horsepower  at  a given  manifold  pressure  and  PPM,  AP^  is 
the  change  in  total  pressure  at  some  point  in  the  slipstream,  6^  Is  the 
elevator  deflection,  and  a,  b,  and  c are  undetermined  constants.  This  gives 
a total  of  19  constants  to  be  determined  from  four  equations.  Gerlach  does 
not  provide  sufficient  detail  in  the  paper  to  identify  the  procedure  by  which 
he  extracts  these  coefficient  values  but  one  could  employ  the  least  squares 
procedure  by  setting 
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The  reader  will  recognize  several  of  these  constant  coefficients  as 
familiar  stability  derivatives.  Gerlach  indicates  further  that  by  correcting 
the  data  to  steady  flight  conditions  by  means  of  the  chosen  aerodynamic  model, 
one  can  find  the  rate  of  climb  as  a function  of  speed,  the  elevator  angle  as 
a function  of  speed,  and  the  drag  polar.  The  details  of  the  method  are  not 
supplied  in  the  paper  or  the  subsequent  reference. 

How  does  Gerlach's  method  compare  with  the  method  described  in  the 
present  report?  The  latter  does  not  include  the  pitching  degree  of  freedom 
so  that  one  cannot  use  it  to  extract  longitudinal  short  period  stability 
information  as  Gerlach  does.  On  the  other  hand  the  flight  maneuvers  used  in 
the  present  work  are  chosen  so  as  to  experience  a iarge  part  of  the  aircraft's 
angle  of  attack  and  speed  range  rather  than  "small"  perturbations  about  an 
equilibrium  state  from  which  one  would  normally  extract  short  period  infor- 
mation. Gerlach  follows  the  latter  approach.  Gerlach  apparently  chooses 
integration  of  accelerations  as  his  method  of  data  smoothing,  rather  than 
filtering,  and  uses  regression  techniques  for  the  removal  of  bias  errors. 

A similar  approach  is  followed  in  the  present  method  to  remove  bias  errors. 

The  application  of  bias  corrections  is  apparently  the  only  device  Gerlach  uses 
to  improve  interparameter  data  consistency.  He  seems  to  have  settled  on  a 
single,  relatively  simple  aerodynamic  model.  The  form  of  the  equations  to 
which  the  regression  analysis  is  applied  is  also  quite  different  from  that 
employed  herein  since  the  equations \serve  a different  purpose.  The  identi- 
fication of  thrust  horsepower  as  a function  of  speed  is  not  as  evident  in 
Gerlach's  approach  as  In  the  present  method.  Finally,  the  philosophy  adopted 
here  is  that  by  limiting  one's  consideration  to  motions  of  the  center  of 
gravity  in  the  vertical  plane  and  thus  to  performance  problems  alone,  the 
consequent  reduction  in  mathematical  complexity  should  permit  one  to  do  a 
better  job  sorting  out  errors  in  the  flight  data  and  extracting  thrust  horse- 
power and  drag. 


I I i f f 's  Method 


Miff  (Ref.  12)  employed  a very  interesting  variant  of  his  stability 
analysis  procedure  to  determine  lift  and  drag  from  pushover-pu I I up  maneuver 
data.  He  did  not  attempt  to  determine  thrust  at  the  same  time  because  " — 
an  independent  estimate  of  thrust  Is  necessary".  He  assumes  the  following 
aerodynamic  model 
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(163) 


C,  = C,  + C a + C 6 + C - + C a6  + C „ 6^ 

^ "o  ® ^0.2  ® ^fi2  e 
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C 1=  - C cos  a + C sin  a 

L Z X 


(164) 


Cp,  = - C cos  a - C sin  a 
D X z 


(165) 


and  writes  the  six  equations 


q - M V + M q + M a + M 9“  + ■*"  M.96  + M . a6  + M 

V q^  a 0 e 6“^  e a6  e o 
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a = Z.  V + Z_.oi  + Z_^a  + Z^  6_  + Z^2  6 + Z . a6  + Z + q + ^ cos  6^  - ^ 6 s I n 0 
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• 

<Sg>  V,  q,  a,  0,  q,  A^,  and  A^  are  available  as  measured  functions  of  time  and 
T,  the  net  thrust,  W,  and  0 are  taken  as  constants  which  are  assumed  known 
during  a given  maneuver.  I?  one  calls  a^,  a6g,  and  0 separate  variables 
distinct  from  a and  0,  then  by  specifying  6 as  a function  of  time,  one  has  a 
system  of  six  equations  with  constant  coefficients  which  can  be  solved  for 

q(t) 

a(t) 

V(t) 

0(t) 

a2(t) 

a6e(t). 
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provided  values  of  the  constant  coefficients  are  supplied.  Since  the  equations 
are  I i near,  the  general  form  of  the  solution  may  be  written  down  immediately  • 
and  the  partial  derivatives  for  the  Newton-Raphson  equations  evaluated  by  sub- 
stitution of  these  solutions  in  the  analytical  expressions  or  evaluated  numer- 
ically by  finite  differences.  The  cost  function  to  be  minimized  is  constructed 
of  differences  squared  between  the  measured  and  computed  values  of  q,  a,  V,  9, 
q,  A^»  and  A^.  The  minimization  is  achieved  when  the  constant  coefficients, 

M_,  My,  Mq,  etc.,  assume  those  values  which  produce  solutions  to  the  system  of 
SIX  equations  most  nearly  matching  the  measured  data  in  a least  squares  sense. 

In  the  form  presented  in  the  paper.  Miff  solves  for  the  values  of  22 
constants  and  7 measurement  biases.  These  include  the  12  constants  necessary 

to  evaluate  C = x/(-^SV^)  and  C = Z/(-^SV^).  Note  that  the  thrust  must  be 
X z- . z z IT 

known  a priori  in  order  to  separate  X from  the  constant  “(X  + --  g).  X , of 

^ o g o w o 

course,  is  the  major  contributor  to  Cp^  . Miff  also  assumes  that  the  thrust 

^o 

axis  is  coincident  with  the  x-body  axis  and  his  formulation  is  in  terms  of  a 
body  axis  system  rather  then  a wind  axis  system  as  used  here. 

The  acceleration  equations  as  written  are  for  true  accelerations;  hence, 
the  gravitational  contributions  to  the  usual  instrument  indications  must  first 
be  removed  before  they  are  used  in  the  minimization. 

Miff’s  model  includes  three  non-linear  terms  which  he  is  able  to  accom- 
modate by  writing  three  additional  equations  and  calling  these  non-linear  terms 
additional  linear  variables.  Obviously,  this  process  cannot  be  continued  to 
a significant  degree  so  that  he  must  content  himself  with  fairly  simple  lift 
and  drag  models  if  he  is  to  avoid  the  non-linear  solution  techniques  followed 
in  the  present  work.  This  means  that  he  must  limit  himself  to  maneuvers 
sufficiently  restricted  that  the  changes  in  all  the  variables  are  linear. 

He  cannot  evaluate  the  entire  lift  and  drag  curves  in  a single  maneuver  if  the 
non-linearities  of  the  complete  curves  extend  beyond  the  form  chosen.  In  the 
present  work  somewhat  more  complex  models  are  investigated.  In  I lift's  for- 
mulation only  small  excusions  in  pitch  angle  about  the  initial  value  are 
permitted.  That  restriction  does  not  exist  in  the  present  formulation.  Miff's 
as  well  as  the  present  models  do  not  include  rate  terms.  One  final  difference 
is  the  inclusion  of  C , C , and  C „ terms  in  the  drag  expression;  those 

e e e 

terms  are  not  included  explicitly  in  the  present  formulation.  It  was  pointed 
out  earlier,  however,  that  for  a given  weight  and  c.g.  location  these  effects 
would  be  included  implicitly  by  the  nature  of  the  extraction  process  in  the 
coefficients  of  the  drag  expression.  The  values  of  these  coefficients  in  the 
present  formulation  would,  therefore,  be  expected  to  change  with  changes  in 
c.g.  location  or  weight. 
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The  Miff  paper  illustrates  very  clearly  the  trade  offs  Involved  in 
activities  of  this  type.  If  one  Is  content  with  restricted  aerodynamic  models, 
evaluation  over  a limited  speed  range,  and  no  thrust  determination,  then  the 
trajectory  computation  Is  very  much  simpler.  Since  traj’ectory  evaluation 
consumes  at  least  1%  of  the  computational  time  and  is  responsible  for  much 
of  the  error  in  the  present  procedure,  the  time  and  accuracy  advantage  of  the 
simpler  procedure  cannot  be  dismissed  easily. 

Some  of  Miff’s  more  recent  studies  In  parameter  estimation  applied  to 
stability  and  control  problems  are  reported  in  references  13,  14,  and  15. 

Other  minimization  algorithms  are  described  In  reference  16. 
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DISCUSSION  OF  RESULTS 


Figure  44  presents  the  two  data  sets  from  which  the  lift,  drag, and  power 
data  shown  In  figures  45,  46,  and  47  were  obtained.  The  drift  value  shown  for 
the  pu 1 1 up-pushover  maneuver  was  chosen  after  several  trials  to  produce  a good 
match  between  the  measured  velocity  and  the  computed  value.  The  a-gain  and 
a-bias  values  used  are  those  found  by  the  flight  calibration  of  the  ct-vane  for 
the  position  error.  The  rough  a-curve  is  the  measured  a values  as  modified 
by  this  calibration.  The  smooth  a-curve  is  the  filtered  a data  modified  by 
the  compatibility  improvement  scheme.  The  modification  is  responsible  for  the 
difference  one  sees  between  the  peak  measured  values  and  the  smooth  values. 

The  smooth  curve  on  the  0 plot  is  that  produced  from  the  input  data  by  the 
filtering  procedure.  The  fi  curve  is  obtained  by  differentiation  of  the 
fourier  series  representations  of  h. 

To  obtain  the  velocity  match  shown  for  the  level  flight  acceleration  it 
was  necessary  to  employ  a non-linear  0 drift,  one  for  which  almost  all  the 
effect  occurs  in  the  last  half  of  the  maneuver.  Note  also  that  this  drift 
has  the  opposite  sign  from  that  required  with  the  pu I I up-pushover,  an  indication 
perhaps,  of  the  random  nature  of  the  "drift".  It  would  appear  from  the  figure, 
however,  that  some  further  refinement  of  the  non-linear  drift  function  is 
necessary  in  order  to  achieve  a really  acceptable  match. 

Figure  46a  shows  the  extracted  drag  coefficient  values  obtained  with 
three  different  models  for  the  pu II up-pushover  manuever.  Only  the  steady 
state  components  are  plotted  to  facilitate  comparison  with  the  results  of 
Holmes  (Ref.  11)  and  the  predictions.  However,  the  complete  drag  coefficient 
expression  obtained,  including  the  rate  terms,  is  shown  on  the  figure.  The 
power  expressions  associated  with  each  of  the  extracted  drag  results  are  shown 
in  figure  47a.  It  will  be  observed  that  the  model  giving  the  lowest  fit  error 
obviously  is  not  an  accurate  representation  of  the  aircraft's  thrust  horse- 
power. If  one  assumes  that  the  drag  found  by  Holmes  is  approximately  correct, 
then  it  is  seen  that  result  (a)  provides  the  best  fit  by  best  straddling  the 
actual  drag.  The  most  reasonable  power  expression,  (c),  lies  below  both  the 
expected  power  and  the  steady-state  drag  for  all  values  and  hence  has  the 
largest  fit  error.  We  may  remark  here  that  the  fit  error  obtained  by  includ- 
ing the  rate  terms  in  the  drag  and  power  expressions  is  almost  an  order  of 
magnitude  smal ler  than  the  fit  error  for  the  same  expressions  without  any  of 
the  rate  terms. 

A number  of  other  power  models,  for  example 

P = P Jin  V, 
o 1 

P = Po  + P2V  + , and 

P = P + P.V^ 
o 1 
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where  x has  various  values  from  0.2  to  0.6,  were  investigated  with  no  apparent 
Improvement  in  the  results. 

The  estimated  power  shown  in  figure  47a  for  256  fps  would  appear  to  be 
consistent  with  the  drag  coefficient  near  a = 0 shown  in  figure  46a,  because 
the  extracted  power  and  drag  values  for  model  (c)  — which  are  related  by  an 
equation  — are  both  approximately  the  same  as  these  values.  At  the  low  speed 
end  of  the  data  the  estimated  power  is  either  a little  low  or  the  drag  value 
derived  from  Ref.  11  is  a little  high  or  both.  A power  value  of  103,000 
ft-lbs/sec  at  167  ft/sec  Is  consistent  with  a drag  coefficient  value  of  about 
0.98  at  an  a = 0. 1 04. 

One  explanation  for  the  failure  of  the  extracted  values  to  agree  better 
with  what  are  probably  reasonable  power  and  drag  is  a possible  error  in  the 
a position  error  calibration.  The  extraction  process  is,  of  course,  more 
sensitive  to  the  value  of  a than  to  the  value  of  any  other  variable.  As  an 
experiment  an  extraction  was  performed  on  a data  set  with  a larger  value  of 
a gain  along  with  a negative  bias  value.  The  resulting  a values  were  there- 
fore centered  about  those  used  for  the  present  extraction.  Interestingly, 
the  extracted  power  curve  using  model  (c)  had  a considerably  shallower  slope 
than  the  result  shown  in  figure  47a.  Since  the  calculated  flight  velocity  is 
not  particularly  sensitive  to  the  values  of  a used  in  integrating  the  kinematic 
equation,  it  seems  possible  that  an  adjustment  to  a sufficient  to  bring  the 
extracted  results  into  much  better  agreement  with  the  "accepted"  values  can 
be  achieved  while  preserving  the  congruence  between  the  calculated  velocity 
and  the  measured  value. 

We  may  note  in  passing  that  the  aircraft  was  flown  in  a rather  "dirty" 
condition.  This  fact  is  no  doubt  primarily  responsible  for  the  measured  drag 
being  much  greater  ('v  25^)  than  the  predicted  value.  When  the  aircraft  was 
"cleaned  up"  for  the  full-scale  wind  tunnel  tests  the  measured  drag  was  found 
to  be  about  15^  I ess*  than  the  predicted  value. 

Figure  46b  shows  the  extracted  drag  coefficients  obtained  from  the  level 
flight  acceleration  at  4000'  depicted  in  figure  44.  To  obtain  this  resuit  it 
was  necessary  to  omit  the  rate  terms  from  the  drag  model  but  retain  them  for 
the  power  expression.  Note  that  the  speed  range  and  angle  of  attack  range 
covered  by  the  two  data  sets  are  approximately  the  same.  The  rates  at  which 
the  variables  change,  of  course,  are  much  lower  in  the  level  flight  acceler- 
ation. It  would  appear  that  the  rates  are  below  whatever  threshold  value  is 
needed  to  give  meaningful  extractions.  Also  the  fit  error  — extrapolated  to 
the  same  number  of  data  points  — is  about  three  times  as  large  for  the  level 
flight  acceleration  as  for  the  pul lup-pushover.  This  would  seem  to  indicate 
that  maneuvers  featuring  more  rapid  parameter  changes  or  larger  parameter 
changes  make  possible  more  accurate  coefficient  extractions.  They  also  aid 
in  masking  data  measuring  and  acquisition  defects.  The  ideal  maneuvers,  how- 
ever, should  not  be  so  rapid  as  to  excite  more  unsteady  aerodynamic  effects 
or  so  large  as  to  uncover  even  more  non-linearities. 


* 

Private  communication. 
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The  value  of  found  from  the  level  flight  acceleration  Is  1.5%  lower 

than  that  recovered  °from  the  pul  I up-pushover.  Considering  the  fact  that  fit 
errors  for  both  data  sets  are  still  excessive,  this  agreement  Is  quite  good. 
This  value  (0.0468)  is  about  13^  below  that  given  by  Holmes.  The  uncharac- 
teristic variation  in  the  drag  coefficient  with  angle  of  attack  is  indicative 
of  a problem  in  the  data  submitted  to  the  extraction  routine.  Note  that  in 
figure  44  the  match  between  the  measured  and  computed  values  of  velocity  is 
much  poorer  than  for  the  pul  I up-pushover.  In  addition  a much  more  unusual 
"drift"  correction  to  0 was  required  to  achieve  even  this  level  of  congruence. 
One  might  suggest  that  perhaps  a relatively  low  frequency  gust  to  which  the 
a vane  responded  more  completely  than  did  the  aircraft  (hence  0 and  0)  as  a 
whole  was  responsible  for  spurious  contributions  to  the  computed  aircraft 
velocity.  Analysis  of  several  more  maneuvers  would  be  required  to  determine 
the  validity  of  this  contention.  In  any  event,  the  extracted  variation  of 
with  a for  the  level  flight  acceleration  must,  for  the  present,  be  regarded 
as  having  the  correct  order  of  magnitude  and  little  more. 

The  failure  of  the  extracted  power  values  shown  in  figure  47b  to  agree 
more  closely  with  those  extrapolated  from  sea  level  full  scale  wind  tunnel 
results  is  another  indication  of  the  higher  level  of  error  present  in  the 
level  flight  acceleration  data  set.  Qualitatively,  however,  the  power  results 
are  similar  to  those  for  the  pul  I up-pushover,  a favorable  indication.  There 
Is  some  evidence  also  that  the  estimated  power  value  for  4000'  is  perhaps  just 
a little  larger  than  is  actually  the  case.  Note  the  relatively  good  agreement 
obtained  for  a ->  0 during  the  pu I I up-pushover.  If  the  power  and  drag  are  in 
approximate  equilibrium  at  a = 0.01  and  if  the  value  here  Is  about  0.053, 
then  one  would  expect  a power  Into  the  airstream  of  about  149,000  ft-lbs/sec 
while  the  extimated  value  is  about  153,000  ft-lbs/sec. 

The  differences  between  the  extracted  values  and  those  determined  from 
speed  power  measurements  are  about  what  one  would  expect,  given  the  magnitude 
of  the  fit  error.  It  was  noted  during  the  discussion  of  the  computed  theo- 
retical case  that  a fit  error  of  about  4 x 10“^  for  300  points  (30  seconds  of 
data)  would  be  eguivalent  to  an  error  of  about  5%  in  drag  or  power.  The  fit 
error  of  4 x 10”^  for  300  points  in  the  pu I I up-pushover  indicates  a power  or 
drag  error  of  about  15^,  which  is  about  that  found.  A fit  error  of  2 x 10”^ 
for  450  points  in  the  level  flight  acceleration  indicates  an  error  of  about 
30$.  The  extracted  power  values  appear  to  differ  by  about  20$  from  the 
extimated  values  while  the  drag  coefficient  values  are  on  the  average  about 
40$  below  the  values  of  Ref.  11. 

Some  30  different  aerodynamic  models  were  investigated  In  an  effort  to 
reduce  the  fit  error.  None  showed  a significantly  lower  error  while  also 
yielding  a reasonable  Cp  value.  On  the  basis  of  these  results  one  must  con- 
clude that  the  reason  for  the  high  fit  error  is  more  likeiy  to  be  found  in  the 
lack  of  internal  consistency  in  the  data  for  this  particular  maneuver  than  it 
is  in  the  failure  to  identify  an  appropriate  aerodynamic  model. 
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The  importance  of  choosing  a satisfactory  modei  is  illustrated  by  the 
results  of  an  experiment  using  theoretical  trajectory  data.  (Figure  22).  The 
last  term  in  the  5 term  drag  model  was  changed  from  to  a4.  This  single 
change  caused  the  fit  error  to  increase  fifteen  orders  of  magnitude.  The 
coefficients  to  the  other  terms  in  both  the  drag  and  power  models  also  changed 
significantly.  Cq^,  for  example,  almost  doubled.  This  extreme  sensitivity 
to  small  changes  in  the  model  is  a consequence  of  the  ill-conditioned  nature 
of  the  "A"  matrix  in  the  least  squares  procedure. 

The  extracted  values  of  lift  coefficient  vs.  a are  shown  in  figure  45 
along  with  the  predicted  values  and  the  results  of  Holmes  (Ref.  11).  The 
extraction  models  used  did  not  include  rate  terms.  The  values  of  C. 

^a=0 

extracted  from  the  pul  I up-pushover  is  about  7^  higher  than  Holmes'  result 
while  that  obtained  from  the  level  flight  acceleration  is  about  10^  high. 
Except  for  the  upward  curvature  in  the  result  extracted  from  the  level  flight 
acceleration  the  two  maneuvers  gave  essentially  the  same  lift  result. 

The  curvature  in  the  level  flight  result  is  thought  to  be  due  to  the  failure 
of  the  "drift"  model  used  to  produce  a better  match  between  the  measured  and 
the  computed  flight  velocities.  (See  figure  44). 

The  agreement  between  the  extracted  result  and  the  steady  state  results 
of  Holmes  is  good  for  a < 0.02  radians,  the  highest  speeds  of  the  data  sets. 
Elsewhere,  the  present  results  exhibit  a lower  lift  slope.  The  extracted 
value  of  C|^  is  even  smaller  than  predicted.  The  reason  for  this  is  uncertain 

but  several*^possibi  I ities  come  to  mind:  (a)  the  lift  model  does  not  account 

for  the  excess  power  available  at  the  lower  speeds  in  the  form  rate  terms. 

(b)  the  excess  power  available  may  reduce  the  span  efficiency  by  moving  the 
load  inboard,  (c)  the  down  thrust  due  to  offset  of  the  thrust  axis  may  be 
greater  than  thought.  Which,  if  any,  of  these  is  correct  can  be  determined 
only  after  further  study.  Both  the  pul  1 up-pushover  maneuver  and  the  steady 
speed-power  data  of  Holmes  indicate  that  the  lift  curve  is  essentially  linear 
for  a < 0. i . This  is  fortunate  since  significant  reductions  in  the  complexity 
of  subsequent  calculations  can  be  obtained  by  employing  a linear  lift  curve 
mode  I . 


Obviously,  the  prediction  for  C 


*-a=o 


is  in  error.  This  would  seem  to  indicate 


that  (a)  the  wing  incidence  angle  Is  different  from  that  assumed  in  developing 
the  prediction,  (b)  the  airfoil  trailing  edge  shape  is  different  from  nominal, 
(c)  the  instrument  reference  line  is  different  from  that  assumed  to  be  the 
reference  in  developing  the  prediction,  or  (d)  some  combination  of  the  above. 
Because,  of  the  large  difference  which  manifested  itself  in  this  case,  C, 


is  a factor  which  should  be  checked  closely  when  developing  predictions. 


-a=0 


The  13.5%  increase  in  C.  over  the  predicted  value  would  appear  to  be  due 

the  higher  than  nominal  dynamic  pressures  over  those  areas  of  the  wing  swept 
by  the  propeller  slipstream,  an  effect  not  included  in  the  prediction.  The 
area  affected  and  the  magnitude  of  the  Increase  in  dynamic  pressure  can  probably 
be  determined  adequately  by  propeller  momentum  theory.  These  effects  should 
be  included  in  future  predictions. 
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AIRSPEED (M/SEC)  PITCH  ANGLECRflDIflN)  X 100 


PULLUP-PUSHOVER  MANEUVER  ANALYZED  FOR 
LIFT,  DRAG,  AND  POWER. 

POSITION  ERROR  CORRECTION:  GAIN  = 0.8667, 
BIAS  ■0.01.  -0.028  RAD. 
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ALTITUDE  RRTECM/SEC)  ALTITUDE(M)/100 


PULLUP- PUSHOVER  MANEUVER  ANALYZED  FOR 
LIFT,  DRAG,  AND  POWER. 

POSITION  ERROR  CORRECTION:  GAIN  = 0.8667, 
BIAS  = 0.01.  -0.028  RAD. 
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ftCCELERflTI0N(M/SEC**2)  ANGLE  OF  flTTflCK(RflD)  X 100 


TIME (SECS) 


PULLUP-PUSHOVER  MANEUVER  ANALYZED  FOR 
LIFT,  DRAG,  AND  POWER. 

POSITION  ERROR  CORRECTION:  GAIN  = 0.8667, 
BIAS* 0.01.  Gosip,* -0.028  RAD. 
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fllRSPEEDCFT/SEC)  PITCH  flNGLE(RflOIflN)  X 100 


LEVEL-FLIGHT-ACCELERATION  MANEUVER 
ANALYZED  FOR  LIFT,  DRAG,  AND  POWER. 
POSITION  ERROR  CORRECTION:  GAIN  = 0.8667, 
BIAS -0.01,  0tj^,p^--.IO  RAD.  (see  text) 


191 


,6. 

5. 


MEASURED 


CALCULATED 


5.0  10.0  15.0  20.0  25.0  30.0  35. 

TIME(SECS) 


CALCULATED  h 


TIME (SECS) 


LEVEL-FLIGHT-ACCELERATION  MANEUVER 
ANALYZED  FOR  LIFT,  DRAG,  AND  POlAfER. 
POSITION  ERROR  CORRECTION;  GAIN  = 0.8667, 
BIAS -0.01,  e„„,„--.IO  RAD.  (SEE  TEXT) 


flCCELERflriONCFT/SEC**2)  ANGLE  OF  RTTACKCRRD)  X 100 


LEVEL-FLIGHT-ACCELERATION  MANEUVER 
ANALYZED  FOR  LIFT.  DRAG,  AND  POWER. 
POSITION  ERROR  CORRECTION:  GAIN  = 0.8667, 
BIAS -0.01,  Oppip^'-.IO  RAD.  (see  text) 
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LIFT  COEFFICIENT 


STEADY  STATE  LIFT  COEFFICIENT  EXTRACTED 
FROM  MANEUVERING  FLIGHT 


0 .02  .04  .06  .08  .10 

ANGLE  OF  ATTACK,  RADIANS 

FIG  45 
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DRAG  COEFFICIENT 


STEADY  STATE  DRAG  COEFFICIENT  EXTRACTED 
FROM  PULLUP - PUSHOVER  AT  11,000' 


FIG  46a 
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DRAG  COEFFICIENT 


STEADY  STATE  DRAG  COEFFICIENT  EXTRACTED 
FROM  LEVEL  FLIGHT  ACCELERATION  AT  4000' 


FIG  46b 


POWER  INTO  AIRSTREAM,  FT-LBF/SEC 


STEADY  STATE  POWER  INTO  AIRSTREAM 
EXTRACTED  FROM  PULLUP  PUSHOVER 


TRUE  AIRSPEED,  FT/ SEC 


POWER  INTO  AIRSTREAM,  FT- LBS/SEC 


STEADY  STATE  POWER  INTO  AIRSTREAM  EXTRACTED 
FROM  LEVEL  FLIGHT  ACCELERATION  AT  4000' 


ESTIMATED 


EXTRACTED 


'MAXIMUM 
SPEED  OF 
DATA  SET 


MINIMUM 
SPEED  OF 
DATA  SET 


P = 13830  + 12782  V + 2350  V 
- 191645^ 

FIT  ERROR  = 2.124  X 10"^ 


FIG  47b 


100  120  140  160  180  200  220  240  260  280 

TRUE  AIRSPEED,  FT/SEC 


A NOTE  ON  STABILITY  AND 
PERFORMANCE  EVALUATION 

It  had  been  planned  to  use  the  lift,  drag,  and  power  data  extracted  from 
typical  maneuvers  such  as  pu 1 1 up-pushovers  to  evaluate  the  aircraft  perfor- 
mance parameters.  This  procedure  Is  analogous  to  that  followed  during  pre- 
diction of  the  aircraft's  performance  except  that  one  now  substitutes  the 
extracted  or  measured  values  of  the  lift,  drag,  and  power  for  the  estimated 
values.  If  extractions  are  carried  but  for  several  altitudes,  several  power 
settings,  and  several  configurations,  a rather  complete  picture  of  the  air- 
craft's performance  potential  can  be  developed.  However,  because  of  the 
limited  accuracy  obtained  thus  far  for  the  lift,  drag,  and  power  in  flight  as 
well  as  the  limited  number  of  maneuvers  analyzed,  this  plan  was  not  pursued. 

It  had  also  been  planned  to  use  the  Iliff-Taylor  program  (Ref.  6)  to 
extract  stability  derivative  values  from  flight  records.  Some  short  stabllator, 
aileron,  and  rudder  pulse  maneuvers  suitable  for  this  purpose  were  flown. 

It  was  intended  that  at  least  the  stabllator  pulse  records  be  processed  through 
both  FDR1  and  FDR2  so  as  to  make  them  as  internally  self-consistent  as  possible. 
FDR2  Is,  in  fact,  provided  with  a means  of  arranging  the  final  version  of  the 
data  In  a form  suitable  for  additional  processing  (punched  cards  or  tape). 
Because  of  difficulties  in  defining  adequate  lift,  drag,  and  power  models  and 
in  lowering  the  fit  errors,  this  plan  was  also  aborted. 

The  reader  interested  In  comparing  the  predicted  with  the  measured  per- 
formance and  stability  should  be  aware  that  full  scale  wind  tunnel  tests  of 
the  aircraft  have  been  run  at  the  Langley  Research  Center.  Publication  of 
the  test  results  is  expected  in  the  near  future.  Researchers  at  the  Langley 
Research  Center  have  also  been  attempting  to  extract  stability  derivative 
values  from  the  flight  data  by  several  techniques.  It  is  understood  they  have 
also  been  stymied  thus  far  by  the  problem  of  internally  Inconsistent  data. 

The  steady  flight  test  results  are  available  in  Holmes  (Ref.  11). 
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CONCLUSIONS 


1.  A technique  has  been  developed  which  has  demonstrated  the  ability  to 
extract  complete  lift,  drag,  and  thrust  horsepower  curves  simultaneously  from 
simulated  time  histories  of  a single  aircraft  maneuver  covering  the  entire 
speed  range. 

2.  The  technique  presently  does  not  include  rate  terms  In  the  model  of 
the  aircraft  and  these  may  be  necessary  In  real  world  situations. 

3.  The  technique  requires  rather  accurate  Input  data  in  order  to  yield 
acceptable  results. 

4.  Some  success  has  been  achieved  In  developing  an  input  data 
compatibility  improvement  routine. 

5.  The  extraction  technique  is  apparently  quite  sensitive  to  small 
computational  errors  and  should  therefore  be  run  with  the  maximum  precision 
avai lable. 

6.  Preliminary  results  indicate  reasonable  agreement  with  other  flight 
test  techniques  and  extrapolations  of  full  scale  wind  tunnel  tests  even 
though  the  trajectory  matching  features  of  the  technique  could  not  be  used 
because  these  do  not  include  rate  terms  in  the  model  of  the  aircraft  at  the 
present  time. 
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SUGGESTIONS  FOR  FUTURE  WORK 

It  wi I I be  apparent  to  the  careful  reader  that  a proper  understanding  of 
the  correct  or  best  power  model  for  this  airplane  has  not  yet  been  achieved. 
Until  It  Is,  FDR2  cannot  hope  to  yield  results  with  low  fit  errors.  In  this 
connection  It  would  be  desirable  to  employ  a non-linear  least  squares  technique 
— one  which  calculates  Its  own  exponent  values  for  at  least  the  velocity 
dependence  of  the  thrust  horsepower  — to  determine  how  the  data  can  be  fit 
more  effectively.  Note  that  an  Initial  fit  error  about  10  times  lower  than 
that  currently  obtained  will  be  necessary  before  FDR2  can  proceed  satisfac- 
tory. 


If,  as  now  seems  likely,  the  rate  terms  are  sufficiently  Important  as  to 
require  inclusion  In  the  aircraft  model,  FDR2  will  require  substantial  revision 
to  provide  for  these  terms  In  the  various  routines.  Because  of  the  complexity 
they  will  Introduce  In  HPATH  if  Included  as  variables  it  may  be  desirable  to 
assume  that  the  coefficients  for  the  rate  terms  are  "frozen"  so  far  as  HPATH 
(see  Appendix  C)  is  concerned. 

Much  of  the  difficulty  encountered  in  obtaining  convergence  of  the  tra- 
jectory match  procedure  Is  thought  to  be  related  to  the  precision  with  which 
(a)  the  equations  of  motion  can  be  Integrated  and  (b)  the  "A"  matrix  in  the 
Newton-Raphson  coefficient  modification  equations  can  be  inverted.  It  is 
highly  desirable  that  the  efficacy  of  doubling  the  number  of  decimal  digits 
employed  in  these  calculations  be  investigated.  Currently  16  decimal  digits 
are  the  maximum  which  can  be  used  at  the  local  computing  facility. 

Despite  the  fact  that  some  success  was  achieved  in  improving  the  self- 
compatibility of  the  flight  data  this  is  really  no  substitute  for  flight  data 
which  is  inherently  more  self-consistent.  Accordingly,  it  would  be  desirable 
to  try  the  entire  procedure  with  data  whose  internal  consistency  is  known  to 
be  superior  to  that  used  here. 
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APPENDIX  A 


FLIGHT  DATA  REDUCTION  PROGRAM  # I 
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User  Instructions  — FDRl 


The  program  is  written  in  FORTRAN  IV  and  is  designed  to  execute  in 
double  precision  on  an  IBM  370/165  computer  with  an  average  execution  time 
of  8 minutes  12  seconds  for  each  maneuver  data  set.  Execution  requires 
approximately  724,000  bytes  of  core  storage.  The  program  is  intended  to 
handle  data  from  only  one  flight  during  a given  run.  It  is  divided  into 
two  sections.  The  first  section 

(a)  adjusts  the  input  data,  if  desired,  for  an  assumed  phase  shift, 

(b)  converts  time,  weight,  pitch  angle,  pitch  rate,  airspeed,  static 
pressure,  angle  of  attack,  total  temperature,  longitudinal 
acceleration,  vertical  acceleration,  and  elevator  or  stabi lator 
deflection  to  compatible  computational  units, 

(c)  calculates  the  lag  corrections  to  the  static  and  dynamic  pressures, 

(d)  applies  the  position-error  correction  ratio  Ap/q^^, 

(e)  applies  the  acceleration-dependent  corrections  to  the  static 
pressure, 

(f)  converts  total  temperature  to  static  temperature,  static  pressure 
to  density,  density  to  altitude,  and  indicated  airspeed  to  true 
airspeed, 

(g)  corrects  the  pitch  angle  Indication  for  a known  initial  bias, 

(h)  corrects  the  ang le-of-attack  indication  for  the  Instrument 
location,  and 

(i)  calibrates  the  ang le-of-attack  indication  for  a known  or  assumed 
bias  and  gai n. 


The  second  section 

(a)  performs  Fourier-seri es  analysis  and  filtering  on  the  weight, 
pitch  angle,  pitch  rate,  airspeed,  density,  angle  of  attack, 
static  temperature,  longitudinal  acceleration,  altitude,  vertical 
acceleration,  and  elevator  or  stabi lator  time  histories, 

(b)  integrates  the  pitch  rate  indication  to  obtain  the  pitch  angle 
i ndl cation, 

(c)  calculates  (1)  the  acceleration  from  the  airspeed, 

(2)  the  ang le-of-attack  rate-of-change  from  the  Fourier- 
seri  es-and-fi  Iter  modification  of  the  angle  of 
attack  or  from  the  differentiation  of  a cubic- 
spline  fit  of  the  input  angles  of  attack, 

(3)  the  density  from  altitude, 

(4)  the  altitude's  rate  of  change  and  acceleration 
from  the  Fourier-series-and-f i Iter  modification  of 
the  altitude  or  from  the  differentiations  of  a 
cubic-spline  fit  of  the  "input"  altitude  time 
history, 

(5)  the  compatible  ang I e-of-attack  values  from  other 
time  histories. 
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(6)  the  compatible  altitude  and  its  rate-of-change 
values  from  the  integration  of  the  flight-path 
rate  of  change,  and 

(7)  the  inertial-compatible  airspeed, 

(d)  performs  a minimization  technique  with  or  without  a priori  values 
to  make  the  data  more  consistent, 

(e)  plots  the  time  histories, 

(f)  writes  the  results  in  English  or  SI  units,  and 

(g)  produces  punched  output  for  the  FLIGHT  DATA  REDUCTION  §2  program. 

The  program  requires  the  specification  of  the  following  input: 


FDR1  Section  1 


CARD  1: 

(a)  The  number  of  maneuvers  NSETS  in  a single  flight  to  be  analyzed: 
NSETS  is  a right-adjusted  integer  number  less  than  or  equal  to 
10  and  occupying  columns  1-5.  If  NSETS  is  not  an  integer  number 
between  0 and  10,  the  program  will  terminate  permaturely. 

(b)  The  desired  type  of  output  units  METRIC  for  all  data  sets 
(maneuvers) : 

If  METRIC  = 0,  the  output  will  be  in  English  units.  If 
METRIC  = 1,  the  output  will  be  in  SI  units.  METRIC  Is  a 
right-adjusted  integer  number  occupying  columns  6-10.  The 
specification  of  METRIC  only  affects  the  output  listings. 
The  punched  output  Is  in  English  units. 

CARD  2 : 

The  weight-time-history  code  ICODE  for  each  of  the  NSETS  maneuvers: 

If  ICODE  = 0,  a continuous  weight  time  history  is  produced  from 
the  first  or  preceding  weight  time  h i story,  assumi ng  no  elapsed 
time  between  the  maneuvers.  If  ICODE  = 1,  a continuous  weight 
time  history  is  produced  from  the  first  or  preceding  weight  time 
history  with  elapsed  time  considered  between  the  maneuvers.  The 
weight-time-history  codes  for  the  NSETS  maneuvers  are  right- 
adjusted  integer  numbers  with  each  maneuver's  ICODE  occupying  5 
columns.  (The  ICODE  parameter  is  used  in  conjunction  with  the 
ELAP  parameter  below.) 

CARD  3: 

(a)  The  maximum  number  of  minimization- improvement  iterations  NUMBER 
to  be  used  for  the  maneuver: 

, NUMBER  is  a right-adjusted  integer  number  less  than  or  equal 
to  10  and  occupying  columns  1-5.’  If  NUMBER  is  less  than 
zero,  NUMBER  will  be  set  to  zero.  If  NUMBER  is  greater  than 
10,  logic  errors  will  result  beyond  10  iterations. 


(b)  The  elapsed  time  ELAP  to  the  maneuver  in  seconds: 

For  the  first  maneuver,  ELAP  should  be  the  elapsed  time  from 
takeoff  or  engine-start  to  the  beginning  of  the  first  maneu- 
ver. For  the  successive  maneuvers,  ELAP  should  be  the  elapsed 
time  from  the  end  of  the  previous  maneuver  to  the  beginning 
of  the  next  maneuver.  ELAP  may  be  set  equal  to  zero  for  any 
of  the  successive  maneuvers.  ELAP  is  a floating-point  number 
occupying  columns  6-15.  (The  ELAP  parameter  is  used  in  con- 
junction with  the  ICODE  parameter  above.) 

(c)  The  data  set  file  number  JFILE: 

JFILE  is  a right-adjusted  integer  number  occupying  columns 
16-20  and  specifying  that  the  data  is  to  be  read  from  cards, 
magnetic  tape,  disk,  etc.  The  user  must  supply  the  suitable 
job  control  cards  for  the  tape  and/or  disk  reads.  The  JFILE 
parameter  controls  only  the  reading  of  CARDS  (12  t MPTS  +1), 
...,(12  + MPTS  t 2K).  All  other  data  is  expected  to  be  in 
card  form. 

(d)  The  variable  location  numbers  IVL(I),  I = 1-9: 

The  variable  location  number  "names"  the  variable  occupying 
a particular  data  field  on  the  records  containing  the  time 
histories.  IVL(I)  are  right-adjusted  integer  numbers  each 
occupying  5 columns  beginning  at  column  21.  The  program 
assumes  that  for  each  recorded  time  point  there  are  10  vari- 
ables: time,  pitch  angle,  pitch  rate,  airspeed,  static 

pressure,  angle  of  attack,  stagnation  temperature,  longi- 
tudinal acceleration,  vertical  acceleration,  and  elevator  or 
stabllator  deflection.  The  program  also  assumes  that  "time" 
will  always  occupy  the  first  data  field.  For  the  variables 
in  the  second  through  the  tenth  data  fields,  the  following 
IVL's  must  correspond  to  the  variable  name: 


Variable  Name  I VL 


Pitch  angle  2 
Pitch  rate  3 
Airspeed  4 
Static  pressure  5 
Angle  of  attack  6 
Stagnation  temperature  7 
Longitudinal  acceleration  8 
Vertical  acceleration  10 
Elevator  (Stabllator)  deflection  11 


For  example:  If  the  time  history  variables  were  ordered  as 

"time",  "longitudinal  acceleration",  "pitch  angle",  "airspeed", 
"pitch  rate",  "static  pressure",  "angle  of  attack",  "vertical 
acceleration",  "stagnation  temperature",  and  "elevator  deflec- 
tion", the  IVL's  would  correspondingly  be  IVL(1)=8,  IVL(2)=2, 
IVL(3)=4,  IVL(4)=3,  IVL(5)=5,  IVL(6)=6,  IVL(7)=10,  IVL(8)=7, 
and  IVL(9)=11. 


CARD  4: 


The  80  characters  of  the  array  TITLE  which  are  used  as  a header  for 

identifying  the  output: 

Since  the  program  allows  more  than  one  flight  maneuver  to  be 
analyzed  in  a given  run,  TITLE  is  used  as  a control  variable  to 
end  execution.  Termination  of  execution  is  achieved  by  following 
the  last  maneuver's  data  set  to  be  analyzed  by  a title  card  having 
only  the  word  END  in  the  first  three  columns. 

CARD  5: 

(a)  The  Fourier-series  filter-cutoff  harmonic  NCH(i)  for  the  lag 
corrections  in  the  airspeed's  static  pressure  system, 

(b)  The  Fourier-series  filter-cutoff  harmonic  NCH(2)  for  the  lag 
corrections  in  the  altitude's  static  pressure  system, 

(c)  The  Fourier-series  filter-cutoff  harmonic  NCH(3)  for  the  lag 
corrections  in  the  altitude's  and  airspeed's  stagnation  pressure 
system, 

(d)  The  Fourier-series  filter-cutoff  harmonic  NCH(4)  for  the  lag 
corrections  in  the  stagnation  temperature  system: 

NCH(l),  NCH(2),  NCH(3),  and  NCH(4)  must  be  right-adjusted 
integer  numbers  greater  than  0 but  less  than  66.  Each 
NCH(|)  occupies  5 columns  with  NCH(1)  beginning  at  column  1. 

(e)  The  lag  time  interval  XLMd)*  in  seconds  for  the  stagnation 
pressure  system, 

(f)  The  lag  time  interval  XLM(2)*  in  seconds  for  the  altitude's  static 
pressure  system, 

(g)  The  lag  time  interval  XLM(3)*  in  seconds  for  the  airspeed's  static 
pressure  system, 

(h)  The  lag  time  constant  TAUd)*  in  seconds  for  the  stagnation 
pressure  system, 

(i)  The  lag  time  constant  TAU(2)*  in  seconds  for  the  altitude's  static 
pressure  system, 

(j)  The  lag  time  constant  TAU(3)*  in  seconds  for  the  airspeed's  static 
pressure  system, 

XLMd),  XLM(2),  XLM(3),  TAUd),  TAU(2),  and  TAU(3)  are 
floating-point  numbers  each  occupying  10  columns  beginning 
at  column  21 . 

CARD  6: 

(a)  The  assumed  number  of  data  points  NSPTS  to  be  indicative  of  a 
required  phase  shift: 

If  NSPTS  is  less  than  zero,  NSPTS  will  be  set  to  its  absolute 
value.  The  value  of  (NSPTS  x sampling  rate)  should  not  exceed 


These  parameters  are  defined  in  the  discussion  accompanying  equations. 


212 


(b) 


CARD  7: 

(a) 

(b) 

(c) 

(d) 

(e) 

(f) 

(g) 

(h) 

(i) 


CARD  8: 

(a) 

(b) 

(c) 

(d) 

(e) 

(f ) 

(g) 

(h) 


unity;  however,  this  suggestion  is  not  mandatory.  NSPTS  is 
a right-adjusted  integer  number  less  than  the  total  number 
of  data  points  occupying  columns  1-5. 

The  pitch  angle  linear  drift  DRIFT: 

DRIFT  is  used  by  the  equation: 

(pitch  angle)  ,,  = (pitch  angle)  , . + DRIFT 
^ new  ^ ^ old 

X (point  number/total  number  of  points) 

If  DRIFT  = 0.0,  the  application  is  bypassed.  DRIFT  is  a 
floating-point  number  in  radians/second  occupying  15  columns 
beginning  at  column  6. 


The  phase  shift  parameter  LSPd)  for  pitch  angle, 

the  phase  shift  parameter  LSP(2)  for  pitch  rate, 

the  phase  shift  parameter  LSP(3)  for  airspeed, 

the  phase  shift  parameter  LSP(4)  for  static  pressure, 

the  phase  shift  parameter  LSP(5)  for  angle  of  attack, 

the  phase  shift  parameter  LSP(6)  for  stagnation  temperature, 

the  phase  shift  parameter  LSP(7)  for  longitudinal  acceleration, 

the  phase  shift  parameter  LSP(8)  for  vertical  acceleration,  and 

the  phase  shift  parameter  LSP(9)  for  the  elevator  or  stabilator 

def  1 


shift 
ection: 

'If  LSP(I)  = 0,  no  phase  shift  is  desired  on  variable  "I" 

(or  variable  "I"  was  recorded  by  commutation).  If  LSPd)  = 1 
a phase  shift  is  desired  on  variable  "I"  (or  variable  "I" 
was  recorded  by  frequency  modulation).  LSP(I)  are  right- 
adjusted  integer  numbers  each  occupying  5 columns  beginning 
at  column  1 . 


The  aircraft's  wing  area  S in  square  feet, 

the  aircraft's  gross  takeoff  weight  GWT  in  pounds  force, 

the  fuel  consumption  rate  FCR1  in  pounds  force  per  second  from 

takeoff  or  engine-start  to  the  first  maneuver, 

the  fuel  consumption  rate  FCR2  in  pounds  force  per  second  during 

the  maneuvers, 

the  a ng I e-of-attack- Instrument  location  XACG  in  feet  from  the 
aircraft's  center  of  gravity, 

the  p i tch-ang I e- i nstrument-b i as  correction  PCCG  in  radians, 
the  calibration  factor  CALP1  to  the  angle  of  attack,  and 
the  calibration  term  CALP2  in  radians  to  the  angle  of  attack: 

It  should  be  noted  that  the  program  assumes  FCR1  for  the 
fuel  consumption  rate  between  maneuvers  where  the  elapsed 
time  FLAP  Is  nonzero.  XACG  Is  a positive  quantity  if  the 
instrument  is  ahead  of  the  eg  and  negative  If  it  is  behind 
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the  eg.  S,  GWT,  FCR1 , FCR2,  XACG,  PCCG,  CALP1,  and  CALP2 
are  floating-point  numbers  each  occupying  10  columns 
beginning  at  column  1. 

CARDS  9,  10,  11: 

(a)  The  conversion  factor  CF(1)  of  time  to  seconds, 

(b)  the  conversion  factor  CF(2)  of  weight  to  pounds  force, 

(c)  the  conversion  factor  CF(3)  of  pitch  angle  to  radians, 

(d)  the  conversion  factor  CF(4)  of  pitch  rate  to  radian  per  second, 

(e)  the  conversion  factor  CF(5)  of  airspeed  to  feet  per  second, 

(f)  the  conversion  factor  CF(6)  of  static  pressure  to  pounds  force 

per  square  foot, 

(g)  the  conversion  factor  CF(7)  of  angle  of  attack  to  radians, 

(h)  the  conversion  factor  CF(8)  of  stagnation  temperature  in  the 

equation  T(®R)=CF(8)xT(°X)+CF(9)  for  degrees  Rankine, 

(i)  the  conversion  term  CF(9)  of  stagnation  temperature  in  the 
equation  T(°R)=CF(8)xT(°X)+CF(9)  for  degrees  Rankine, 

(j)  the  conversion  factor  CF(10)  of  longitudinal  acceleration  to  feet 
per  squared  second, 

(k)  the  conversion  factor  CF(ll)  of  vertical  acceleration  to  feet  per 
squared  second,  and 

(l)  the  conversion  factor  CF(12)  of  elevator  or  stabilator  deflection 
to  radians: 

If  CF(8)  = 0.0,  CF(8)  is  set  equal  to  1.0.  CF(1)  through 

CF(12)  are  double-precision  floating-point  numbers  occupying 
20  card-columns  each.  CF(1)  through  CF(4)  are  contained  on 
the  ninth  input-data  card  beginning  with  column  1,  CF(5) 
through  CF(8)  are  contained  on  the  tenth  input-data  card, 
and  CF(9)  through  CF(12)  are  contained  on  the  eleventh  input- 
data  card  beginning  with  column  1. 

CARD  1 2 : 

The  number  of  points  MPTS  on  the  (ratio-of-the-pressure-di fference-to- 
the-dynami c-pressure  versus  the- indicated-airspeed)  curve  for  the 
pos i tion-error  pressure  corrections: 

MPTS  must  be  greater  than  zero  and  no  larger  than  20.  MPTS  Is  a 
right-adjusted  integer  number  occupying  columns  1-2. 

CARD  13,..., (12  + MPTS): 

The  measured  values  of  the  ratio  of  the  pressure  difference  to  the 
dynamic  pressure  DPQCP,  and  the  measured  values  of  the  indicated 
airspeed  VE  in  feet  per  second: 

It  is  suggested  that  the  values  of  DPQCP  and  VE  span  a, sufficiently 
large  region  to  include  the  input  data’s  speed  range.  DPQCP  and 
VE  are  floating-point  numbers  occupying  columns  1-20  and  columns 
21-40,  respectively,  for  each  of  the  MPTS  cards. 
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CARDS  (12  + MPTS  + 1) 


f • • • j 


(12  + MPTS  + 2K) : 


The  time  histories  of  time  TIME(K),  pitch  angle  D(K,IVL=2),  pitch  rate 
D(K, IVL=3),  airspeed  D(K, IVL=4),  static  pressure  D(K, IVL=5),  angle  of 
attack  D(K, IVL=6),  stagnation  temperature  D(K, IVL=7),  longitudinal 
acceleration  D(K, IVL=8),  vertical  acceleration  D(K, IVL=10),  and  elevator 
or  stabilator  deflection  D(K, IVL=11)  for  K=1  through  K=450 (maxi mum ) . 

It  should  be  noted  that  IVL  parameters  in  D(K, IVL)  correspond  to 
the  variable  location  numbers  IVL(I)  described  on  page  211.  The 
duration  of  a maneuver  is  determined  either  by  a maximum  count  of 
450  data  points  and  the  perception  of  two(2)  user-supplied  blank 
or  zero  cards  within  the  next  1000  counts  or  by  the  perception  of 
two(2)  user-supplied  blank  or  zero  cards,*  TIME(K)  and  the 
D(K,  IVD’s  are  double-precision  floating-point  numbers.  Two(2) 
cards  describe  a single  data  point  with  TIME(K)  always  occupying 
columns  1-15  on  the  first  card.  Each  card  contains  five  variables 
each  occupying  15  columns  beginning  at  column  1. 


FDR1  Section  2 


CARD  (12 

+ MPTS  + 2K  + 1): 

(a) 

The 

Fourier-series 

analysis 

code 

1 FS  ( 1 ) 

for 

weight. 

(b) 

the 

Fourier-series 

analysis 

code 

IFS(2) 

for 

pitch  angle. 

(c) 

the 

Fourier-series 

analysis 

code 

IFS(3) 

for 

pitch  rate. 

(d) 

the 

Fourier-series 

analysis 

code 

IFS(4) 

for 

ai rspeed. 

(e) 

the 

Fourier-series 

analysis 

code 

IFS(5) 

for 

density. 

(f) 

the 

Fourier-series 

analysis 

code 

IFS(6) 

for 

angle  of  attack. 

(g) 

the 

Fourier-series 

analysis 

code 

IFS(7) 

for 

static  temperature. 

(h) 

the 

Fourier-series 

analysis 

code 

IFS(8) 

for 

acceleration. 

(i) 

the 

Fourier-series 

analysis 

code 

IFS(9) 

for 

altitude. 

(j) 

the 

Fourier-series 

analysis 

code 

IFSdO) 

for  vertical  acceleration. 

and 

(k) 

the 

Fourier-series 

analysis 

code 

1 FS ( 1 1 ) 

for  elevator  or  stabilator 

def  1 

ection: 

If  IFS(I)  = 0,  analysis  is  performed  on  the  "l"th  time  history. 
IF  IFS(I)  = 1,  no  analysis  is  performed  on  the  "l"th  time 
history. 

IFS(I)  are  right-adjusted  integer  numbers  each  occupying  1 
column  beginning  at  column  1. 


* 

In  general,  data  sets  will  consist  of  more  than  450  points.  In  order  that 
the  parameters  of  successive  data  sets  are  properly  entered,  all  "extra" 
time-history  data  of  the  present  maneuver  must  be  ignored.  The  extra 
1000-count  specification  "implies"  that  within  1000  data  points  beyond  the 
maximum  450  data  points  the  two(2)  user-supplied  blank  or  zero  cards  will 
be  encountered. 


CARD  (12  + MPTS  + 2K  + 2): 


(a)  The  acceleration-determination  code  IPRCd): 

If  IPRCd)  = 0,  the  acceleration  is  calculated  by  the 
differentiation  of  the  airspeed  time  history.  If  IPRCd)  = 1, 
the  longitudinal  acceleration  is  transformed  into  the  rate- 
of-change  of  airspeed  by  the  kinematic  relationship  between 
the  aircraft's  body  axis  and  its  flight  path. 

(b)  The  degree  of  computation  on  the  longitudinal  acceleration  IPRC(2); 

If  IPRC(2)  = 0,  the  longitudinal  acceleration  is  transformed 
into  the  rate-of-change  of  airspeed  by  the  kinematic  relation- 
ship between  the  aircraft's  body  axis  and  its  flight  path  and 
is  smoothed  by  Fourier  series  and  filtering.  If  IPRC(2)  = 1, 
the  longitudinal  acceleration  is  only  transformed  into  the 
rate-of-change  of  airspeed  by  the  kinematic  relationship 
between  the  aircraft's  body  axis  and  its  flight  path.  If 
IPRC(2)  = 2,  the  input  values  of  longitudinal  acceleration 
are  retained.  The  following  chart  should  be  consulted  In 
specifying  IFS(4),  IPRCd),  and  IPRC(2)  so  that  the  program 
produces  desired  results: 


Parameter  Combinations'  Results 


IFS(4)=0, 

IPRCd  )=0, 

IPRC(2)=0 

Result  #1 

IFS(4)=0, 

IPRCd  )=0, 

IPRC(2)=1 

Result  #1 

IFS(4)=0, 

IPRCd  )=0, 

IPRC(2)=2 

Result  #\ 

iF-S(4)=0, 

IPRCd)  = 1, 

IPRC(2)=0 

Result  #2 

iFS(4)=0, 

IPRCd  ) = 1, 

IPRC(2)=1 

Result  #3 

IFS(4)=0, 

IPRCd)  = l, 

IPRC(2)=2 

Illegal  combination 

IFS(4)=1, 

IPRCd  )=0, 

IPRC(2)=0 

Result  #4 

IFS(4)=1, 

IPRCd  )=0, 

IPRC(2)=1 

Resu 1 t #A 

IFS(4)=1, 

IPRCd  )=0, 

IPRC(2)=2 

Illegal  combination 

iFS(4)=l, 

IPRCd  ) = 1, 

IPRC(2)=0 

Result  #4 

iFS(4)=1, 

IPRCd)  = l, 

IPRC(2)=1 

Result  #4 

IFS(4)=1, 

IPRCd  ) = 1, 

IPRC(2)=2 

Illegal  combination 

Result  #1 : 

Ai rspeed 

will  be  the 

smoothed  input  airspeed. 

Acceleration  will  be 

the  differentiation  of  the 

smoothed 

airspeed. 

Result  #2: 

Airspeed 

will  be  the 

smoothed  input  airspeed. 

Acceleration  will  be  the  Fourier-series-smoothed 
rate-of-change  of  airspeed  transformation  of  the 
longitudinal  acceleration. 


Result  #3:  Airspeed  will  be  the  smoothed  input  airspeed. 

Acceleration  will  be  the  unsmoothed  rate-of-- 
change  of  airspeed  transformation  of  the  ; 
longitudinal  acceleration. 

Result  #4:  Airspeed  will  be  the  input  airspeed.  Acceler- 

ation will  be  the  Fourier-series-smoothed 
rate-of-change  of  airspeed  transformation  of 
longitudinal  acceleration. 
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(c)  The  method  of  ang le-of-attack  rate  computation  IPRC(3); 

If  IPRC(3)  = 0,  the  ang le-of-attack  rate  will  be  calculated 
by  the  differentiation  of  the  ang le-of-attack 's  Fourier 
series.  If  IPRC(3)  = 1,  the  ang le-of-attack  rate  will  be 
the  differentiation  of  a cubic-spline  fit  of  the  angle  of 
attack.  It  should  be  noted  that  If  IFS(6)  = 1 and  IPRC(3)  = 
0,  the  program  will  set  IPRC(3)  = 1.  IPRC(3)  is  a right- 
adjusted  integer  number  occupying  1 column  beginning  at 
column  3. 

(d)  The  overall  Fourler-series  analysis  code  IPRC(4): 

If  IPRC(4)  = 0,  Fourler-series  analysis  will  be  performed  on 
the  time  histories  whose  IFS(I)  are  zero.  If  IPRC(4)  = 1, 
no  Fourier-series  analysis  will  be  performed  even  If 
IFS(I)  = 0.  The  specification  of  IPRC(4)  = 1 provides  a 
means  to  analyze  "raw"  data.  IPRC(4)  is  a right-adjusted 
integer  number  occupying  one  column  beginning  at  column  4. 

(e)  The  overall  plotting  code  IPRC(5): 

If  IPRC(5)  = 0,  plots  are  requested.  If  IPRC(5)  = 1 , no 
plots  are  requested.  IPRC(5)  is  a right-adjusted  integer 
number  occupying  one  column  beginning  at  column  5. 

(f)  The  punch  code  IPRC(6): 

If  IPRC(6)  = 0,  punched  output  is  requested.  If  IPRC(6)  = 1, 
no  punched  output  is  requested.  IPRC(6)  is  a right-adjusted 
integer  number  occupying  one  column  beginning  at  column  6. 

(g)  The  pitch-angle  determination  code  IPRC(7): 

If  IPRC(7)  = 0,  the  pitch-angle  time  history  will  be  the 
"modified"  input  pitch-angle  time  history.  If  IPRC(7)  = 1, 
the  pitch-angle  time  history  will  be  the  integrated  pitch- 
rate  time  history.  IPRC(7)  is  a right-adjusted  integer 
number  occupying  one  column  beginning  at  column  7. 

(h)  The  compatibility  check  IPRC(8): 

If  IPRC(8)  = 0,  the  compatibility  check  is  bypassed.  If 
IPRC(8)  = 1,  an  ang le-of-attack  time  history  will  be  computed 
to  be  compatible  with  other  time  histories.  If  IPRC(8)  = 2, 
an  altitude  time  history  will  be  computed  to  be  pneumatically 
compatible  with  other  time  histories.  It  should  be  noted 
that  the  compatible  altitude  time  history  will  exist  only  on 
the  altitude-time-history  plot  whereas  the  compatible  angle- 
of-attack  time  history  will  replace  the  existing  angle-of- 
attack  time  history.  Generally,  IPRC(8)  should  be  zero. 
IPRC(8)  is  a right-adjusted  integer  number  occupying  one 
column  beginning  at  column  8. 

(i)  The  calculation  code  of  the  inert! a I -compatible  altitude  and 
airspeed  IPRC(9): 

If  IPRC(9)  = 0,  the  calculation  of  the  inertial-compatible 
altitude  and  airspeed  will  be  bypassed.  If  IPRC(9)  = 1, 
the  inertial-compatible  altitude  and  airspeed  will  be 
computed.  (If  only  the  inertia  I -compatible  airspeed  is 
desired,  see  the  discussion  of  FAC1  and  FAC2  below.) 
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CARD 


(j)  The  distance  XAX  in  feet  of  the  longitudinal  accelerometer  from 
the  a i rcraft's  eg: 

XAX  is  a positive  quantity  if  the  accelerometer  is  ahead  of 
the  eg  and  a negative  quantity  if  the  accelerometer  Is 
behind  the  eg.  Parameter  XAX  is  a double-precision  floating- 
point number  occupying  15  columns  beginning  at  column  11. 

(k)  The  fraction  of  the  pneumatic-compatible  altitude  FACl  and  the 
fraction  of  the  inertia  I -compatible  altitude  FAC2: 

The  sum  of  FACl  and  FAC2  should  be  equal  to  1.0;  that  is, 

FACl  + FAC2  = 1.0.  If  only  the  inertial-compatible  airspeed 
is  desired,  the  user  must  specify  IPRC(9)  = 1,  FACl  = 1.0, 
and  FAC2  = 0.0.  Parameters  FACl  and  FAC2  are  double-precision 
floating-point  numbers  each  occupying  15  columns  beginning 
at  column  26. 

(l)  The  data  sampling  rate  DSPS  per  second: 

Parameter  DSPS  is  a double-precision  floating-point  number 
occupying  15  columns  beginning  at  column  56. 

(12  + MPTS  + 2K  + 3): 


(a) 

(b) 

(c) 

(d) 

(e) 

(f) 

(g) 

(h) 

(i ) 

(J) 

(k) 

(l) 

(m) 

(n) 


(12 

(a) 

(b) 

(c) 

(d) 

(e) 

(f) 

(g) 

(h) 

(i) 


The 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 


plot  code 
p lot  code 
p I ot  code 
p I ot  code 
plot  code 
p I ot  code 
p I ot  code 
p I ot  code 
p lot  code 
p I ot  code 
p lot  code 
plot  code 
plot  code 
p lot  code 


P( 1 ) for  weight, 

P(2)  for  pitch  angle, 

P(3)  for  pitch  rate, 

P(4)  for  airspeed, 

P(5)  for  density, 

P(6)  for  angle  of  attack, 

P(7)  for  static  temperature, 

P(8)  for  acceleration, 

P(9)  for  ang I e-of-attack  rate, 

P(10)  for  altitude, 

P(11)  for  altitude  rate  of  change, 

P(12)  for  altitude  acceleration, 

P(13)  for  vertical  acceleration,  and 

P(14)  for  the  elevator  or  stabilator  deflection. 


If  IP(l)=0,  a plot  is  produced  for  the  "l"th  time  history. 
If  IP(I)=1,  no  plot  is  produced  for  the  "l"th  time  history. 
IP(I)  are  right-adjusted  integer  numbers  each  occupying  one 
column  beginning  at  column  1. 


+ MPTS  + 2K  + 4): 


The  f i I ter 
the  f i I ter 
the  fi Iter 
the  f i Iter 
the  f i Iter 
the  filter 
the  f i Iter 
the  f i Iter 
the  f i Iter 


cutoff  harmonic  NC(1) 
cutoff  harmonic  NC(2) 
cutoff  harmonic  NC(3) 
cutoff  harmonic  NC(4) 
cutoff  harmonic  NC(5) 
cutoff  harmonic  NC(6) 
cutoff  harmonic  NC(7) 
cutoff  harmonic  NC(8) 
cutoff  harmonic  NC(9) 


for  weight,  •• 

for  pitch  angle, 

for  pitch  rate, 

for  ai rspeed, 

for  density, 

for  . angle  of  attack, 

for  static  temperature, 

for  acceleration, 

for  altitude. 


(j)  the  filter  cutoff  harmonic  NCdO)  for  vertical,  and 

(k)  the  filter  cutoff  harmonic  NC(11)  for  the  elevator  or  stabilator 
deflection. 

All  NC(I)  are  right-adjusted  integer  numbers  each  occupying 
5 columns  beginning  at  column  1.  It  is  mandatory  that 
0 < NC(I)  < 66. 

CARDS  (12  + MPTS  + 2K  + 5),  ...,  (12  + MPTS  + 2K  + 10): 

(a)  The  a priori  value  AP(1)  in  feet  per  second  squared  and  its 
weight  W(1)  for  the  first  linear  acceleration  dependency, 

(b)  the  a priori  value  AP(2)  in  feet  per  second  squared  and  Its 
weight  W(2)  for  the  second  linear  acceleration  dependency, 

(c)  the  a priori  value  AP(3)  in  feet  per  second  squared  and  Its 
weight  W(3)  for  the  third  linear  acceleration  dependency, 

(d)  the  a priori  value  AP(4)  in  radians  and  its  weight  W(4)  for 
the  pitch  angle  bias, 

(e)  the  a priori  value  AP(5)  and  its  weight  W(5)  for  the  phase 
shift,  and 

(f)  the  a priori  value  AP(6)  in  radians  and  its  weight  W(6)  for 
the  flight-path-angle  bias: 

AP(I)  and  W(I)  are  double-precision  floating-point  numbers 
each  occupying  20  columns  beginning  at  column  1.  Each  of 
the  six(6)  Input  cards  contains  the  AP(I)  and  W(l)  that 
correspond  to  the  dependency  or  bias  under  consideration. 

CARDS  (12  + MPTS  + 2K  + 11),  (12  + MPTS  + 2K  + 10  + NUMBER!/ (NUMBER-1 )!) : 

(a)  The  code  IR(1)  for  the  calculation  of  the  first  linear  acceleration 
dependency, 

(b)  the  code  IR(2)  for  the  calculation  of  the  second  linear  acceler- 
ation dependency, 

(c)  the  code  IR(3)  for  the  calculation  of  the  third  linear  acceleration 
dependency, 

(d)  the  code  IR(4)  for  the  calculation  of  the  pitch-angle  bias, 

(e)  the  code  IR(5)  for  the  calculation  of  the  phase  shift,  and 

(f)  the  code  IR(6)  for  the  calculation  of  the  flight-path-angle  bias. 

If  IR(I)  = 0,  the  calculation  for  the  "l*'th  variable  is 

excluded.  If  IR(I)  = 1,  the  calculation  for  the  "l"th  vari- 
able is  included.  The  calculation  of  at  least  one  variable, 
preferably  two,  must  be  included.  Failure  to  specify  at 
least  one  variable  will  terminate  the  program  prematurely. 
Parameters  IR(I)  are  right-adjusted  integer  numbers  each 
occupying  one  column  beginning  at  column  1.  It  is  necessary 
to  provide  [(NUMBER! )/ (NUMBER-1 ) I]  input  cards  containing 
the  IR(I)  codes. 

For  a given  run  consisting  of  one  or  more  data  sets  (maneuvers),  cards  1 and 
2 need  to  be  specified  only  once.  Cards  3 through  (12  + MPTS  + 2K  + 10  + 
NUMBER! / (NUMBER-1 )! ) need  to  be  specified  for  each  maneuver. 
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Program 


C PIOGBifl:  PlIGHT  DATA  lECOCIIOM  t1  (F0E1)  F«0.  ^ETiMi/  S.l.  POl  BL  1 
C RL  2 
C . BL  3 
C (IL  4 
C . • • RL  5 
C • OITI  SECDCtXOI  SZCTIOM  B0«  1 « RL  6 
C • • RL  7 
C •••••••••••••••••**••»••••••••••••  RL  6 

C RL  9 
C RL  10 
C RL  11 
C GtfZI  TllOES  OP  THE  BIBCRArT  CHAB1CTEB15T1CS  AMD  THE  iI8CBiPT*S  RL  12 
C rilGRT  1IBB  RISTOBIIS  OP  PITCH  AMCLC*  PITCH  BiIE«  AiaSPEEO,  STATIC  RL  13 
C PIESSOII,  AIGLE  OP  ATTACK,  TOTAL  TLRPERATUAE,  LO MCITUOIN AL  ACCEL-  RL  14 
C BRATICll,  TBBTICAl  ACCELEB ATICB,  ABO  ELEVATOR  (OR  STABILATOE)  RL  15 
C DEfLECTIOB,  THIS  SECTION  FEBPOSBS  THE  EOLLOHIBC:  RL  16 
C RL  17 
C 1)  ADJUSTS  DATA,  IP  CESIBEO,  POB  AB  ASSURED  PHASE  SHIFT  RL  18 
C RL  19 
C 2)  CCHfBBTS  TIBI  TO  SECOBDS  BL  20 
C RL  21 
C 3)  CCRPUTBS  TOTAL  RABEOVEB  ElECUTIOB  TIRE  RL  22 
C RL  23 
C 4)  CCHPOTES  AIBCBAM*S  HEIGHT  TIRE  HISIOBE  BL  24 
C RL  25 
C 5)  CCHTEiTS  HEIGHT  TO  POUBDS  FORCE  RL  26 
C RL  27 
C 6)  CCHTBITS  PITCH  AIGLE  TO  BAOIAHS  BL  28 
C BL  29 
C 71  CCHTBITS  PITCH  BATE  TO  lADIABS  PEB  5ECOHO  RL  30 
C BL  31 
C B)  CCHTBITS  AIBStEBD  TO  fEEI  PEB  SECOHO  RL  32 
C BL  33 
C 9)  CCHTBITS  STATIC  PBESSDIE  TO  POUBDS' FORCE  PEB  SyUARE  FOOT  RL  34 
C RL  35 
C 10)  CCITIITS  AIGLE  OF  ATTACK  TO  RAOIABS  RL  36 
C BL  37 
C 11)  CCHTEITS  TCIAI  TEHPEBATOBE  TO  DEGREES  BABKIBE  BL  38 
C BL  39 
C 12)  CCHTEITS  LOBGITDOIHAL  ACCELEBATIOB  TO  FEET  PER  RL  40 
C SECOID  SCOAREC  RL  41 
C RL  42 
C 13)  CCHTBITS  TEBTICAL  ACCELEBATIOH  TO  FEET  PEB  SECOBO  SQUARED  RL  43 
C BL  44 
C 14)  CCHTEITS  UETATOB  (OB  STABILATOB)  OEFLECTIOB  TO  RADIUS  BL  45 
C BL  46 
C IS)  CALCULATES  LAG  COIBECTIOIS  TO  STATIC  PRESSURE  ABO  DTIABIC  BL  47 
C PSESSOIE  BL  48 
C BL  49 
C 16)  CALCULATES  POSITIOI  ERROR  COBRECTIOB  RATIO  DP/QC  RL  SO 
C BL  51 
C 17)  CALCULATES  ACCEIBIATIOI-DEPEBOEBT  CORBECTIOBS  TO  STATIC  BL  52 
C PIESSOIE  BL  53 
C BL  54 
C 16)  COHTBBTS  TOTAL  lEHPERATORE  TO  STATIC  TEBPERATUBE  BL  55 
C BL  56 
C 19)  COHTERTS  static  PIESSOBE  to  DEHSITT  BL  57 
c BL  53 
C 20)  CCHTBITS  DEBSITT  TO  ALTITUDE  BL  59 
C RL  60 


oonoonoonooftooooonooonoonnoonnnoonoonnonnnoonnoooooononooono 


Listing  — FDRI 


21)  CCITEBTS  IBDICATEO  AIISPEBD  TO  TRUE  AIRSPEED 

22)  COSBECTS  PITCH  ABCLE  IBOICATIOH  FOR  KIOHB  IBITIAL  BIAS  ABO 
ABGLE  OF  ATTACK  IBOICATIOH  FOR  IBSTRUREBT  LOCATIOI 

23)  CALIBRATES  ABGIE  OF  ATTACK  IIDICATIOB 

24)  FFEFABES  DATA  FOR  DATA  REDUCTIOH  SECTIOB  HO.  2 


TBE  fOLlOHIHG  COHHEHT  CARDS  DESCRIBE  THE  HECESSARI  IHPUT  POB 
DATA  BECUCTICR  SECTICH  HC.1.  FOR  A BORE  PRECISE  DBSCRIPTIOH, 
CCHSOlt  TBE  OSEBS  I HST8UCTICBS. 


IlPDT  •••  CARD  1 

■SETS  ->  HDHBEB  OF  DATA  SETS  TO  BE  ABALIEEO 
( -1  < ISETS  < 11  ) 

BETFIC  ->  TYPE  OF  OUTPDT  UHITS 

BETBIOO  : EBGLISU  UIITS 

BtTRIC»1  : SI  UIITS 


IIPQT  •••  CARD  2 

ICODB  ->  IC0DI*0  : CORTIIUOUS  HEIGHT  TXBE  HISTOBt 

(COITIHUOUS  FBOB  FIRST  OR  PRECBDIHG 
HEIGHT  TXBE  HISTORX  BITH  HO  ELAPSED 
TIRE  COBSIDERATIOHS  BEIHEEH  BAIBUTERS) 

ICODE>1  : OISCOBTIIUOQS  HEIGHT  TIBB  HISTOBT 

(COITIHUOUS  FBOB  FIRST  OB  PBECBDIBG 
BEIGUI  TIRE  HISTOBT  HITU  ELAPSED  TIBB 
COBSIOEBATIORS  B£XUE£B  BABEUTEBS) 


IlPDT  •••  CARD  3 

BDBBEB  ->  RAXIROB  BOBBIB  Of  IHPBOTEBEBX  ITEBATIOBS 
ELAP  ->  IIAPSIO  TIBB  TO  BABEUTEB  IB  SECOBDS 
JFILB  ->  DATA  SET  PILE  HUBBEB 

ITL(1)  ->  LOCATIOI  lOBBEB  OF  TAIIABLB  IB  2BD  DATA  FIBLD 

ITL(2)  ->  lOCATIOH  IOB618  OF  VARIABLE  IB  3RD  DATA  FIBLD 

ITLI3)  ->  LOCATIOI  BOBBIB  OF  TABIABLB  IB  4TH  DATA  FIELD 

ITL(4)  ->  LOCATIOI  BUSBIB  OF  TABIABLB  IB  5TH  DATA  FIBLD 

ITL(S)  ->  ICCATIOI  lUBBlB  OF  VARIABLE  IB  OTU  DATA  FIELD 

ITL(6)  ->  lOCATIOB  BURBIB  OF  VARIABLE  IB  7XH  DATA  FIBLD 

ITL(7)  ->  LOCATIOI  BOBBIB  OF  VARIABLE  II  8XH  DATA  FIBLD 

ITI|8)  ->  ICCATIOI  BOBBIB  OF  VAB1A6LB  IH  9TH  DATA  FIBLD 

ITL(9)  ->  LOCATIOI  lUBBIB  OF  VARIABLE  II  1 01 H DATA  FIELD 


BL 

61 

BL 

62 

BL 

63 

BL 

64 

BL 

65 

BL 

66 

AL 

67 

BL 

68 

BL 

69 

BL 

70 

BL 

71 

BL 

72 

BL 

73 

BL 

74 

BL 

75 

BL 

76 

BL 

77 

BL 

78 

RL 

79 

BL 

80 

BL 

81 

BL 

82 

BL 

33 

BL 

34 

BL 

85 

BL 

86 

BL 

87 

BL 

88 

BL 

89 

BL 

90 

BL 

91 

BL 

92 

at 

93 

BL 

94 

BL 

95 

BL 

96 

BL 

97 

BL 

98 

BL 

99 

BL 

100 

BL 

101 

BL 

102 

BL 

103 

BL 

104 

BL 

105 

BL 

106 

BL 

107 

BL 

108 

BL 

109 

BL 

110 

BL 

111 

BL 

112 

BL 

113 

BL 

114 

BL 

115 

RL 

116 

BL 

117 

BL 

118 

BL 

119 

RL 

120 

nonnrtoooftooonoononoonnnnooonooooonoooonnnoooooonoooonoooooon 


IIPQT 


IIFBT 


IIPUT 


IIPOT 


>•  •Clio*  • (PlOfl  DiTl  Sit  JPILSI 
imS  ->  IITLE  CUD  POD  BlllOfll 


ClID  5 


ICHIl) 

-> 

FOgilKB  SEIIIS  COTOrr  haihqiic  pob  aibspeed*s 
STATIC  PItSSDBE  flEASDBEHIVTS  0<ICU(D<66 

iCH  (2) 

-> 

fOOBlBI  SEIIIS  COTOPP  UAIHOMIC  lOR  ALTITUDE'S 
STATIC  PIESSDBE  BEASOBEHEITS  0< MCll  (2 » <66 

■CB  (3) 

-> 

lODlIEI  SEIIES  CUTOPP  HAIHOMIC  POB  AIBSPEEO'S  AID 
AITITODI'S  STAGBATIOI  PIZSSUBE  0<MCU  (3K66 

■CB  («| 

-> 

POnilEI  SEIIIS  COTOPP  HAiaOVIC  POB  STAGIATIOB 
TinPIBATDBE  BIASUIEBEVTS  0<XCB(44<66 

IIBO) 

-> 

LAG  TIBE  IITIBTAL  POB  STAGIATIOB  PBESSOBE  SISTEHS 
IB  SZCOIDS 

IlH  (2) 

-> 

1A6  TIBE  IITIBTAL  POB  ALTITUDE'S  STATIC  PBESSOBE 
SISTIBS  IB  SICOBDS 

XLHI3) 

-> 

lAG  TIBI  IITIBTAL  PCI  AIBSPEED'S  STATIC  PIESSDBE 
STSTEBS  II  SICOBDS 

TI0(1) 

-> 

LAG  TIBE  COBSTAIT  POI  STAGBATIOI  PBESSOBE  STSTEBS 
II  SECOICS 

TAD  12) 

-> 

1A6  TIBI  COBSTAIT  POI  ALTITUDE' S STATIC  PBESSOBE 
STSTEBS  II  SICOBDS 

TAD  13) 

-> 

LAG  TIBE  COBSTAIT  POI  AIBSPEED'S  STATIC  PBESSOBE 
STSTEBS  IB  SEC0BD5 

••  CAID 

6 

■ SPtS 

-> 

ASSORED  BOBBIB  OP  DATA  POUTS  TO  BE  IBOICATITB  OP 
A BEQOIltO  PEASE  5HIPT 

DIIPT 

-> 

PITCB  AIGLB  DBIPT  (BADIAI/SEC)  USED  BY: 

PITCB  AIGLB  (IIH)«PITCU  ABGL2{OLDj  «DBIPT«  (POIBT 

BO BBEB)/ (TOTAL  MDHaEB  OF  POUTS) 

••  Clio 

7 

ISP  ID 

-> 

PHASt  SHIPT  lABABETEI  FOB  PITCH  ABGLE 
ISP(1)>0  : 10  SHIFT  (COBBUTATIOBJ 

1SP(1)«1  : SHIFT  (PBEQOEBCI  BODUUTIOB) 

ISP  12) 

-> 

PHASE  SHIFT  FABABETEB  POB  PITCH  BATE 
ISP(2)«0  : 10  SHIFT  (COBBOTAIIOI) 

BL 

121 

BL 

122 

BL 

123 

BL 

124 

BL 

125 

BL 

126 

BL 

127 

BL 

<128 

BL 

129 

BL 

130 

BL 

131 

BL 

132 

BL 

133 

BL 

134 

BL 

135 

BL 

136 

BL 

137 

BL 

138 

BL 

139 

BL 

140 

BL 

141 

BL 

142 

BL 

143 

BL 

144 

BL 

145 

BL 

146 

BL 

147 

BL 

148 

BL 

149 

BL 

ISO 

BL 

151 

BL 

152 

BL 

153 

BL 

154 

BL 

155 

BL 

156 

BL 

157 

BL 

15H 

BL 

159 

BL 

160 

BL 

161 

BL 

162 

BL 

163 

BL 

164 

BL 

165 

BL 

166 

BL 

167 

BL 

168 

BL 

169 

BL 

170 

BL 

171 

BL 

172 

BL 

173 

BL 

174 

BL 

175 

BL 

176 

BL 

177 

BL 

178 

BL 

179 

BL 

180 

C 

ISP(2)«1  : 

SHIPT  (PIEOOEICX  BODOUTIOI) 

BL 

181 

C 

BL 

182 

c 

ISP  (3) 

-> 

PBASI  SHIFT 

FABABETEB  POI  AIISPEEO 

BL 

183 

C 

lSP(3)-0  : 

10  SHIPT  (COHHUIATIOB) 

BL 

184 

c 

ISP(3)*1  : 

SHIFT  (FIEQUEICX  BODUUTIOB) 

BL 

185 

c 

BL 

186 

c 

ISP  (4) 

-> 

PBASI  SHIFT 

fAIABETBB  POI  STATIC  PBESSOBE 

BL 

187 

c 

lSP(4)-0  : 

10  SHIPT  (COBHOTATIOB) 

BL 

188 

c 

ISP(4)«1  ; 

SHIPT  (PBEQDEICX  BODUUTIOB) 

BL 

189 

c 

ISP  (5) 

BL 

190 

c 

-> 

PBASr  SHIPT 

PABASETEB  FOB  ABGLE  OP  ATXACI 

BL 

191 

c 

tSP(5)«0  : 

10  SHIFT  (COBHOTATIOB) 

BL 

192 

c 

ISP(S)«1  : 

SHIFT  (PBEQUEBCX  BODUUTIOB) 

BL 

193 

c 

BL 

194 

c 

ISP  (6) 

-> 

FRASf  SHIFT 

FABABETEB  POB  STAGBATIOI  TBBPBBATUBE 

BL 

195 

c 

1SP(6)«0  : 

10  SHIPT  (COaSUIATIOH) 

BL 

196 

c 

LSP(6)»1  s 

SHIFT  (PBEQUEBCX  BODUUTIOB) 

BL 

197 

c 

BL 

198 

c 

ISP  |7) 

-> 

PHASE  SHIPT 

FABABETEB  POB  LOBGITUDIBAL  ACCELEBATIOI 

BL 

199 

c 

LSP(7)-0  : 

BO  SHIPT  (COBHUTATIOB) 

BL 

200 

c 

LSP(7)«1  : 

SHIPT  (PBEQUEBCX  BODUUTIOB) 

BL 

201 

c 

BL 

202 

c 

ISP  (8) 

-> 

PHASE  SHIFT 

lABABETEB  FOB  TEBTICAL  ACCELEBATIOI 

BL 

203 

c 

LSP(6)«0  : 

10  SHIPT  (COBBUXATIOI) 

BL 

204 

c 

LSP(P)-1  : 

SHIFT  (PIEQOEHCX  BODUUTIOB) 

BL 

205 

c 

BL 

206 

c 

ISP  (9) 

-> 

PBASI  SHIFT 

FABABETEB  FOB  ELETATOB  DBPLBCTIOB 

BL 

207 

c 

1SP(9)«0  : 

10  SHIPT  (COBBUXATIOI) 

BL 

208 

c 

LSP(9)*I  : 

SHIFT  (PBEQDEMCY  BODUUTIOB) 

BL 

209 

c 

BL 

210 

c 

BL 

211 

c 

BL 

212 

c 

IIPUT 

CAID 

8 

BL 

213 

c 

BL 

214 

c 

S 

-> 

BIBG  ABBA  II  SQUABS  FEET 

BL 

215 

c 

BL 

216 

c 

GIT 

-> 

GB05S  TAKECPf  MEIGHI  IB  POUIDS  POBCE 

BL 

217 

c 

BL 

218 

c 

ICB1 

-> 

FUEL  COISQHPTIOB  BATE  II  POUNDS  POBCE  PEB  SECOBD 

BL 

219 

c 

PBQH  TAItOfP  TO  PIBST  HAIEUVEfi 

BL 

220 

c 

BL 

221 

c 

PCI  2 

-> 

FUEL  COISORPtlOl  BATE  IB  POUBDS  POBCE  PEB  SECOBD 

BL 

222 

c 

CUBIBG  BABEOTEBS 

BL 

223 

c 

BL 

224 

c 

XACG 

-> 

ABGLl-OP-ATTACI  IBSTBORZBT  LOCATIOB  PBOH  CBITBB  OP 

BL 

225 

c 

GBAVXTT  (POSITITB  IP  lACG  AHEAD  CG«  MEGATITB  IP 

BL 

226 

c 

XACG  BEHIBD 

CG)  IB  FEET 

BL 

227 

c 

BL 

228 

c 

PCCG 

“> 

XICBI  PITCH- 

JICLA  IBSTfiOBEBt  BIAS  COBBECTIOI  II 

BL 

229 

c 

BADIIBS 

BL 

230 

c 

BL 

231 

c 

CALE1 

-> 

CALIBBATIOB 

PACTOB  TO  ABGLE  OP  ATTACK 

BL 

232 

c 

BL 

233 

c 

CALP2 

-> 

CALIEIATIOB 

TTBB  TO  ABGLE  OP  ATTACK  IB  BAOIABS 

BL 

234 

c 

BL 

235 

c 

BL 

236 

c 

BL 

237 

c 

IBPOT 

•••  CAIDS 

10«11  CCBTXRSIOI  PACTOBS  OB  TEBBS 

BL 

238 

c 

CPU) 

BL 

239 

c 

-> 

TIBE  TO  SECOICS 

BL 

240 

ro 

N) 
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• DATl  BECUCTIOlt  SECTIOI  MO.  2 • 


THE  FCLLOHtHG  PRCGRAH  CiFABIllTlES  ABE  OPIIOMAU  THE  OSEt  HOST 
SPECIF!  THE  CESIBED  OPTICBS.  THE  USES  SHOOLO  COMSULT  THE  OSEIS 
IMSTBOCTIOSS  «• FCR 1 '.SECTICB  2)  FOR  'ILLEGAL*  OPTIOB  COHBIMATIOMS. 
GIlFli  FBIOES  CF  THE  AIRCRAFT  CBARACTEHISTICS  AMO  USB  HISTORIES  Of 
HEIGHT*  PITCH  ANCLE*  PITCH  BATE*  AIRSPEED*  DEISITI*  AIGLE-Of* 
ATTRCK*  STATIC  TEHPIRATORE,  lOMGITOOIB AL  ACCELERATIOM,  UTITODE, 
TERTICAL  ACCEUBAtlOM*  AMD  ElETATOR  (OR  SIABILAIOB)  DEflECTlOl* 
THIS  SECTION  PERFORHS  THE  FOLLOHlIG: 


1»  PERFORHS  FCURIEB  AMALtSlS  AMO  FILTERING  OM  HEIGHT  TIHE 
HISTOBI 

2»  PERFORHS  FCDRIER  AMALTSIS  AND  FILTERING  OH  PITCH  ANGLE  TIHE 
HISTORY 

3)  PERFORHS  FOURIER  ANALYSIS  AND  FILTERING  ON  PITCH  BATE  TIRE 
HISTOBI 

•I  INTEGRATES  PITCH  RATE  TO  OBTAIN  PITCH  ANGLE*  IF  DESIRED 

5)  PEBPORHS  FOURIER  ANALYSIS  AND  FILTERING  ON  AIRSPEED  TIHE 
HISTORY 

£)  CALCaiATES  ACCELERATION  FROH  AIRSPEED 

7)  PERFORHS  FOURIER  ANALYSIS  AND  FILTERING  OH  DENSITY  TIHE 
HISTORY 

E)  PERFORHS. FCURIEB  ANALYSIS  AHO  FILTERING  ON  ANGLB>OF-ATTACK 
TIHE  BISTOBY 

9)  CALCULATES  ANGLE*OF>ATTACK  RATE  FROH  THE  FOUBIER^FILTEB 
nCDlFICATICH  CF  ANGLE  CF  ATTACK  OB  FROH  DIFFERENTIATION  OF 
SPLINED^INPUT  ANGLE  OF  ATTACK 

1C)  PERFORHS  FOURIER  ANALYSIS  AND  FILTERING  OF  STATIC 
TIHPEBATOBE  TIRE  BISTCBI 

11)  CCNTEBTS  LONGITODINAl  ACCBLEBATIOi  INTO  ACCELERATION 
CORPATIBIE  NITH  AIBSPIED 

12)  PERFORHS  EOUBIER  ANALYSIS  AHO  FILTERING  OF  LONGITODINAL 
ACCELERATION  TIHE  BISTCBI 

13)  PERFORHS  FOURIER  ANALYSIS  AMO  FILTERING  OF  ALTITUDE  TIHE 
HISTORY 

U)  CILCOLATES  DENSITY  FHCB  ALTITUDE 

i;)  CALCULATES  ALTITUDE  RATE  OF  CHANGE  AND  ACCELERATION  FROH 
DIPFEEENTIATICNS  CP  THE  FOURIEB-FILTER  HOOIFICATION  OF 
ALTITUDE  OR  SPLIHED-IlFOt  ALTITUDE 
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316 
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HL 
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HL 
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HL 
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BL 
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HL 
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HL 
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HL 

329 

RL 
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HL 
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HL 
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HL 

333 

RL 

3J4 

HL 
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HL 
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HL 
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HL 

338 

HL 
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HL 

340 

HL 

341 

HL 
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HL 
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BL 

344 

HL 

345 

HL 

346 

BL 

347 

HL 
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HL 
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HL 

350 

HL 

351 

BL 

352 

HL 
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HL 
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HL 
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RL 

356 

BL 

3 57 

HL 
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HL 

359 

HL 
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RL 

361 

C 

IPS(8)*0  ->  TES 

HL 

421 

14|  CIlCai&TtS  COHPlTIBtl  laCLZ-Or-ATTlCX  fALOES  FBOH  OTH8I 

HL 

362 

C 

1PS(8)«1  ->  NO 

HL 

422 

TIHZ  BISTOBI8S 

HL 

363 

c 

HL 

423 

HL 

364 

c 

IPS  19)  -> 

POOBIEB  ABALTSIS  OB  ALTITOOE  TIHE  HISTOBT 

HL 

424 

17)  ClLCDlilBS  COBPlTXBtE  UTITDOS  ABD  ALZXTODl  BATE  PBOH 

RL 

365 

c 

IPS(9)>0  ->  TES 

HL 

425 

IITEGBll  OP  DEBlTATZfB  OP  PLIGHT-PATH  ABGLB 

HL 

366 

c 

IPS(9)>1  ->  BO 

HL 

426 

HL 

'367 

c 

HL 

427 

18)  PZBPOBRS  POOBIEB  AIAL1SIS  ABO  PILTBBIBG  OB  TEBTICAL 

RL 

368 

c 

IPS  |10)  -> 

POOBIEB  ABALTSIS  ON  TEBTICAL  ACCELEBATIOB  HISTOBT 

HL 

428 

ACCBlfBATICB  TIBE  BISTCBT 

HL 

369 

c 

IPS(10)-0  ->  TES 

HL 

429 

HL 

370 

c 

IFS(10)«1  ->  NO 

HL 

430 

19)  PEBPOBBS  POOBIEB  ABALTSIS  ABO  PILTEBZMG  ON  ELEVATOB  (OB 

HL 

371 

c 

HL 

431 

STieiLAtOB)  OIPlBCtlOl  IIBE  HISTOBI 

HL 

372 

c 

IPS(11)-> 

PCOBIEB  ABALTSIS  ON  (ELETATOB/StAHILATOB)  HISTOBT 

HL 

4 32 

HL 

373 

c 

irs(11)«0  ->  TES 

HL 

433 

20)  PEBPOBBS  BIBIBIXATIOB  BITH  OB  BITHOUT  A PBIOBI  TAIOES  FOR 

HL 

374 

c 

IFS(1t)»1  ->  HO 

HL 

434 

DATA  COBPATIBILITX 

HL 

375 

c 

HL 

435 

HL 

376 

c 

HL 

436 

21)  PLOTS  TIBE  HISTOBIES 

HL 

377 

c 

HL 

437 

HL 

378 

c INPOT 

•••  CABD  (12*RPTS«R«2I 

HL 

433 

22)  1BXTBS  BESOLTS  IB  EBGIISH  OB  SI  OBITS 

HL 

379 

c 

RL 

439 

HL 

360 

c 

ipac(i)-> 

HETRCD  OP  ACCELE8AT10N  OETEBHINATION 

HL 

440 

23)  PUICBBS  CABDS  FOB  OSB  IB  PBOGBAB  •PDB2* 

HL 

381 

c 

IPBC(1)*0  ->  DEtIVAIITE  OP  AIBSPEED  TIHE  HISTORY 

HL 

441 

HL 

382 

c 

IPBC(1)«1  ->  CONTEBIEO  LONGITUDINAL  ACCELEBATIOB 

HL 

442 

HL 

383 

c 

HL 

443 

HL 

384 

c 

IPBC(2)-> 

DEGBPB  OP  COBFOTATION  ON  LONGITUJINAL  ACCELEBATION 

HL 

444 

THE  fOLlOBIIG  COBHERT  CABDS  DESCBIBB  THE  BACESSABI  INPUT  FOB 

HL 

385 

c 

IPBC(2)«0  ->  lOHGITDDIHAL  ACCELEBATION  CONTSBTED  TO 

HL 

445 

DATA  BEtOCTIOl  SECTIOB  BO. 2.  FOB  A ROBE  pBECtSE  0E5CSIPTI0N« 

HL 

386 

c 

FAtA-OP-CHANG*  OP  AIRSPEED  01  TBANS- 

HL 

446 

COISOLT  THE  OSZBS  X NS1ROCTIOIS. 

HL 

387 

c 

POBHAIIOH  AND  SHOOItlED  BI  FILTERING 

HL 

447 

HL 

388 

c 

IPRC(2)«1  ->  LONGITUDINAL  ACCELERATION  CONTESTED  TO 

HL 

448 

HL 

389 

c 

FATE-OP-CHAHGE  OP  AIRSPEED  BT  TBANS- 

HL 

449 

XlPDT  CABD  (12«BPTS«K41) 

HL 

390 

c 

fOBHATION 

HL 

450 

HL 

391 

c 

IPBC(2)>1  ->  ORIGINAL  LONGITOOIHAL  ACCELEBATION 

HL 

451 

IPS  |1)  ->  POOBIEB  ABALTSIS  OB  HEIGHT  IIBE  HISTOBT 

HL 

392 

c 

HL 

452 

IPS(1)«0  ->  IBS 

HL 

393 

c 

IPBC(3)-> 

RETBCO  OP  ABGLE-OP-ATTACK  BATE  COBPUIATIOH 

HL 

453 

IPS(1)«1  ->  HO 

HL 

394 

c 

IPBC(3)>0  ->  DERIVATIVE  OP  AHGLE-OF-ATTACK  HISTOBT 

HL 

454 

HL 

395 

c 

IPBC(3)«1  ->  DEBIVATITE  OP  SPLINEC  ANGLE  OP  ATTACK 

HL 

455 

IPS  (2)  ->  POOBIEB  ABALTSIS  OH  PITCH  ANCLE  TIHE  BISTORT 

HL 

396 

c 

HL 

4 56 

IPS(2)«0  ->  TES 

HL 

397 

c 

IPPC  (4)  -> 

CTEBALL  PCOBIEB  ABALTSIS  CODE 

HL 

457 

IPS(2)**1  ->  BO 

HL 

398 

c 

I?BC(4)«Q  ->  BEQUEST  POOBIEB  ANALYSIS 

HL 

458 

HL 

399 

c 

IPBC(4)»1  ->  DECLINE  POOBIEB  ANALYSIS 

HL 

459 

IPS  (3)  ->  POOBIEB  ABALTSIS  OB  PITCH  BATE  TIRE  BISTORT 

HL 

400 

c 

HL 

460 

IPS(3)«0  ->  TES 

HL 

401 

c 

IPBC(5)-> 

CTEBALl  PLOTTING  CODE 

HL 

461 

IPS(3)«1  ->  NO 

HL 

402 

c 

1PBC(5)-C  ->  FEQOEST  PLOTS 

HL 

462 

HL 

403 

c 

IPBC(5)«1  ->  DECLINE  PLOTS 

RL 

463 

IPS(BJ  ->  POOBIEB  ABALTSIS  OB  AIBSPEEO  TIBS  HISTOBT 

HL 

404 

c 

HL 

464 

IPS(A)*0  ->  IBS 

HL 

405 

c 

IPBC(6)  -> 

PUNCH  CODE 

HL 

465 

IPS(A)«1  ->  HO 

HL 

406 

c 

IPBC(6)«0  ->  BEQUEST  POICHEO  CARDS 

HL 

466 

HL 

407 

c 

IPBC(6)«1  ->  DECLINE  PUNCHED  CARDS 

HL 

467 

IPS  (5)  ->  POOBIEB  ABALTSIS  OH  OENSITI  TIRE  HISTOBT 

HL 

408 

c 

HL 

468 

IPS(S)-0  ->  TES 

HL 

409 

c 

IPBC(7)  -> 

HETRCD  OP  PITCH  ANGLE  OETEBHINATION 

HL 

469 

IPS(5)«1  ->  HO 

HL 

410 

c 

IPBC(7)>0  ->  CBIGINAL  PITCH-aNGLE  TIHE  HISTOBT 

HL 

470 

HL 

411 

c 

IPRC(7)«1  ->  INTEGBAIION  OP  PITCH-BATE  TIHE  HISTOBT 

HL 

471 

IPS  (6)  ->  POOBIEB  ABALTSIS  OB  ANGLE  OP  ATTACH  TIRE  HISTOBT 

HL 

412 

c 

HL 

472 

IPS(6)*0  ->  TES 

HL 

413 

c 

IPBC(8)-> 

COHPATIBILITI  CHECK 

HL 

473 

IPS(6)*1  ->  BO 

HL 

414 

c 

IPRC(8)»0  ->  BIPASS  COHPATIBILITI  CHECK 

HL 

474 

HL 

415 

c 

IP£C(6)-1  ->  COflPUTE  COHPAtIBLE  ANGLE  OP  ATTACK 

HL 

475 

IPS  (7)  ->  PCOaiEB  ABALTSIS  ON  STATIC  TERPEBATOBE  TIRE  HISTOBT 

HL 

416 

c 

IPBC(8)-2  ->  COflPUTE  C0BPATI8LE  ALTITUDE 

HL 

476 

IFS(7)«0  ->  TES 

HL 

417 

c 

HL 

477 

IPS(7)«1  ->  BO 

HL 

418  . 

c 

IPBC(9)-> 

CALCOLATION  CP  INEBTIAL-COHPATIBLE  ALTITUDE 

HL 

478 

HL 

419 

c 

IPPC  (9) >0  ->  EIPASS  ANALYSIS 

HL 

479 

IPS  (8)  ->  POOBIEB  ABALTSIS  OB  • ACC BLEB ATI ON • TIRE  HISTOBT 

HL 

420 

c 

IPBC(9)-1  ->  PEBPOBR  ANALISIS 

HL 

480 

M 

M 

OJ 


nooonoonnononooooononortonoooooonononoonfjonoooooooonnononoooft 


M 

M 


ZBPOT 


BL 

481 

C 

IPC12)«0  '>  BEQUESTED 

HL 

541 

|KZ 

-> 

lOCATIOl  OP  aCCrLlKOBETEB  ffioa  CG  IM  PEET 

BL 

482 

C 

IF(12)«1  *>  BOX  BEQUESTED 

HL 

542 

(POSITITE  IP  IHEAD.  HEGATlVk  IP  BEUIHD) 

BL 

483 

C 

HL 

543 

BL 

484 

C 

IP(13)  -> 

PLOT  CODE  POI  TEBTICAL  ACCELEBATIOM  TIBE  BISTOBT 

HL 

544 

>1C1 

-> 

PBACTICB  OP  PIEOaiTIC-COHPATXBLE  ILtlTODE  SUCH  THIT 

BL 

48S 

C 

IP(13)*0  •>  lEgUESTEO 

HL 

545 

7BC3 

FAC1«PAC7-1.0 

BL 

486 

C 

IP(13)>1  ->  lOT  BEQUESTED 

BL 

546 

-> 

PBiCIICI  OP  IBEBTlAL'COBPiTlBLE  ALTirUDE  SOCB  THAT 

BL 

487 

c 

HL 

547 

IAC1*PAC2-1.0 

BL 

48S 

c 

IP|14|  -> 

PLOT  CODE  POI  (ILETATOB/STAaiLAIOB)  TIBE  BISTOBT 

BL 

548 

BL 

489 

c 

IP(14)«0  ->  lEQaBSTlO 

BL 

549 

C5PS 

-> 

DATA  SABPLIVG  BATE  (PEB  SECOBD) 

BL 

' 490 

c 

IF(14)«1  ->  BOX  BEQUESTED 

HL 

550 

BL 

491 

c 

HL 

551 

BL 

492 

c 

HL 

552 

BL 

493 

c 

BL 

553 

CIID 

(12«BPTS«K«3) 

BL 

494 

c 

ZBPQT 

•••  CABD  (12«BPTS*K«4I 

HL 

554 

BL 

495 

c 

HL 

555 

1P(1) 

-> 

PLOT  CODE  POE  HEIGHT  TIBE  UISTOBI 

BL 

496 

c 

BC(1)  -> 

PXLTEB  COTOPP  HABHOBIC  POB  HEIGHT 

HL 

556 

IP<1)»0  ->  EIQUESTED 

BL 

497 

c 

1 0 < HC|1)  < 66  ) 

HL 

557 

IP(1)-1  ->  ICI  BtOUBSTEO 

BL 

498 

c 

HL 

558 

BL 

499 

c 

BC(2)  -> 

PILTEB  COTOPP  HABHOHIC  POB  PITCH  UCLE 

HL 

559 

IF(2) 

-> 

PLOT  CODE  POI  PITCH  ANGLE  TIBE  HISTOBT 

BL 

500 

c 

c 0 < HC(2)  < 66  1 

HL 

560 

IP(2)«C  ->  lEQUESTED 

BL 

501 

c 

HL 

561 

IP(2)«1  ->  BCT  BEOUESTEO 

BL 

502 

c 

BC(3|  -> 

PILTEB  COTOPP  HABHOHIC  POB  PITCH  BATE 

HL 

562 

IP(3) 

BL 

503 

c 

f 0 < HC(3)  < 66  ) 

HL 

563 

-> 

PLOT  CODE  POI  PITCH  BATE  TIBE  UXSTOIY 

BL 

504 

c 

HL 

564 

IP(3)«0  ->  WQOESTED 

BL 

505 

c 

BC(4)  -> 

PILTEB  COTOPP  HABHOHIC  POB  AIISPEEO 

HL 

565 

IP(3)«1  ->  BCT  BEOUSSTED 

HL 

506 

c 

1 0 < 1C  (4)  < 66  ) 

HL 

566 

BL 

507 

c 

HL 

567 

IP  (4) 

-> 

PLOT  CODE  POI  ilBSPEED  TIBS  iilSTOBI 

BL 

508 

c 

1C  (5)  -> 

PILTEB  COTOPP  HABHOHIC  POB  DEBSITI 

HL 

568 

IP(4)*0  ->  IIQUESTBD 

BL 

509 

c 

( 0 < BC|5)  < 66  ) 

HL 

569 

IP(4)«1  ->  BOX  BEQOESTEO 

HL 

510 

c 

HL 

570 

BL 

511 

c 

BC(6)  -> 

PILTEB  COTOPP  HABHOHIC  POB  ANGLE  OP  ATTACK 

BL 

571 

IPC5I 

-> 

PLOT  CODE  POB  DEISITX  TIBE  BISTOBT 

BL 

512 

c 

( 0 < HC(6|  < 66  ) 

HL 

572 

IP(5)»0  ->  lEQOESTED 

BL 

513 

c 

BL 

573 

IP(S)«1  ->  lOT  BEQUESTED 

BL 

514 

c 

BC  (7)  -> 

PILTEB  COTOPP  HABHOHIC  POB  STATIC  TEHPEIATOBE 

HL 

574 

BL 

515 

c 

1 0 < NCf7)  < 66  i 

HL 

575 

IM6) 

-> 

PLOT  CODE  POB  AIGLE  OP  ATTACK  TIBE  flISTOBI 

BL 

S16 

c 

HI 

576 

IP(6)«0  ->  BEQUESTED 

HL 

517 

c 

BC(8)  -> 

PILTEB  COTOPP  HABHOHIC  POB  ACCELEBATIOI 

HL 

577 

lPt6»-1  ->  BOX  BEQUESTED 

HL 

518 

c 

( 0 < HC(8)  < 66  ) 

HL 

578 

IP  (7) 

BL 

519 

c 

HL 

579 

-> 

PLOT  CODE  POI  STATIC  TEBPEBAIUBE  TIBE  HISIOBT 

BL 

520 

c 

BC(9)  -> 

FILTER  COTOPP  HABHOHIC  POB  ALTITUDE 

HL 

580 

IP(7)«0  •>  BEQUESTED 

BL 

521 

c 

c 0 < ICC9)  < 66  ) 

BL 

581 

IP(7)«1  ->  BOX  BEtfUESTED 

HL 

522 

c 

BL 

582 

IP  (8) 

HL 

523 

c 

BCCIOJ  -> 

FILTER  CUTOFF  HABHOHIC  POB  TEBTICAL  ACCBLEBATIOB 

HL 

583 

-> 

PLOT  CODE  POB  ACCELEBATIOI  TIBE  BISTOBT 

HL 

524 

c 

1 0 < HCC10)  < 66  ) 

HL 

584 

IP|8)>0  •>  ligUESTEO 

HL 

525 

c 

BL 

585 

IP(8)»1  •>  BCT  BEQUESTED 

HL 

S26 

c 

IC(11)  -> 

PILTEB  COTOPP  HABHOHIC  POB  ELETAIOB/STABILATOS 

BL 

586 

BL 

527 

c 

EEPLECTIOH  (0  < HC(11)  < 66) 

BL 

587 

IP{9) 

-> 

PLOT  CODE  POB  AIGLE-OP-ATTACK  BATE  TIBE  BISTOBT 

BL 

528 

c 

BL 

588 

IP(9)«0  ->  BIQUtSTEO 

HL 

529 

c 

HL 

589 

IP(9)*1  ->  BOX  BEQUESTED 

BL 

530 

c 

IIPOT 

CARDS  C12*8PTS»K»S) » ...  . (12*HPTS*K»1 01 

BL 

590 

IF(10) 

HL 

531 

c 

HL 

591 

-> 

PLOT  CODE  POB  ALTITUDE  TIBE  BISTOBT 

BL 

532 

c 

1P(1),  BCD 

>>  A PBIORI  TALUE  AID  ITS  HEIGHT  POB  THE 

FIRST 

BL 

592 

IP(10)-0  ->  lEQOESTED 

BL 

533 

c 

IIIEAB  ACCELERATION  DEPEMDEHCT 

BL 

593 

IP(10)«1  ->  BOX  BEQUESTED 

HL 

534 

c 

HL 

594 

IPI11) 

HL 

535 

c 

AP(2),  B|2) 

->  A PRIORI  TALOE  AID  ITS  HEIGHT  FOR  THE 

SECOBD 

BL 

595 

-> 

PLOT  CODE  POB  ALTITUDE  BATE  TIBE  BISTOBT 

HL 

536 

c 

LINEAR  ACCELERATION  DEPEHDEHCX 

BL 

596 

IP(t1)-0  ->  BEQUESTED 

BL 

537 

c 

HL 

597 

IP(11)>1  ->  BOX  BEQUESTED 

HL 

538 

c 

3P(3).  BC31 

>>  A PBIOBl  TALOE  AID  ITS  HEIGHT  FOR  THE 

THIRD 

BL 

598 

IP(12) 

HL 

539 

c 

LIHEAB  ACCELEBATIOI  UEPEHDEHCZ 

HL 

599 

-> 

PLOT  CODE  FOB  ALTITDDE  ACCELEBATIOI  TIBE  BISTOBT 

BL 

540 

c 

BL 

600 

oooonoortoftnonooonooonnrtoonnftnonoooonnrtonoo 


■(*)  ->  A PBIOU  TBUB  AID  IXS  VBIGHT  fOI  THS  PITCH 

ilGlB  BIAS 

AP(5)#  1(5)  ->  A PBIOBX  TALOX  ABO  ITS  HBXGUT  FOB  THS  PHASE 

SHIFT 

AP(6)«  1(6)  *>  A PBIOBI  fALDE  ABO  ITS  HEIGHT  FOB  THE  FLIGHT 

PATH  ABGLE  BIAS 


ZBPOT  CUDS  (12MPTS»X^11)  « •••«  (12«HPXSU»10«H0BSEBI/(B0HBU-1)  I) 


1B(1)  ->  CODE  FOB  THE  CALCOLATIOB  OF  THE  FUST  LIBEAB 

ACCELEBATIOH  OEPEHDEICT 
ll(1)»0  ->  EXCLODE 

Il(1)-1  ->  IICLUDS 

IB  (2)  ->  CODE  FOB  THE  CALCOLATIOB  OF  THE  SECOHD  LIBBAB 

ACCELEBATIOH  DEPEBDEBCI 
Il(2)«0  •>  tXCLOOE 

IB(2)*1  ->  IBCLUDB 

IB(3)  ->  CODS  FOB  THE  CALCOLATIOB  OP  THE  THIBD  LIBEAB 

ACCEIEBATIOH  CEPABDEBCI 
IB(3)«0  ->  EXCLODE 

IB(3)>1  •>  IHCLOOE 

IB(«)  ->  CODE  FOB  THE  CALCOUTIOB  OF  THE  PITCH  ABGLE  BIAS 

II(B)-Q  >>  EXCLODE 
Il(«)»1  ->  IBCLOOE 

IB(S)  ->  CODE  FOB  THE  CALCOLATIOB  OF  THE  PHASE  SHIFT 
IB(5)>0  ->  EXCLODE 

1I(S)-1  ->  IBCLUDB 

1B(6)  ->  CODE  FOB  THE  CALCOLATIOB  OF  THE  FLIGHT  PATH  ABGLE 

tlAS 

IB(6)-0  ->  EXCLODE 

IB(6)-1  *>  IBCLOOE 


IHPIICIT  iBAl*8(A-H,0-E) 

EXTEBIAl  PHICBB 

DIHEBSIOB  BHXH(IO)  , CPQCP  (20)  •BE  (20)  • AA  («»20)  «ICODE  (1 1)  ,XB(«50,1)  ,C 
1B(«S0,4)«tSP(9)«ICH(B)  ,XLB(3)«TAU  (3)  «CF<12)  «PA  (A  50)  ,STPC(10)  ,ITFC( 

^COBflOH*'nTLE(20).D(B50,11)  .TIHE  (A50)  . A (100)  ,B(  tO  0)  , Fl  («50)  ,F2  (B50) 
1«F3(A50)«1SPD(A50)  ,P(A50)  •PS(«50)  ,PS  (A50)  «PSO(A50)  ,TI,HHO.PI,C, JPL 
10I,BETI1C«JBIAD«JHRITB,JP0BCH,1EBH 
COBBOH  /TEHP1/ST(%50.B) ,PAB (6) , PSL,SSL«IPAB 
DATA  XEHD/IBEHD  / 

SPECIF!  CAIIIAGI  COBTBOL  FOB  IBSTALLATIOI 

JBIAC-1 

JBBITE«3 

JFOBCH-2 


HL 

601 

HL 

602 

HL 

603 

HL 

60A 

BL 

60S 

HL 

606 

HL 

6P7 

HL 

608 

HL 

609 

HL 

610 

BL 

611 

HL 

612 

BL 

61J 

HL 

614 

HL 

615 

BL 

616 

HL 

617 

HL 

618 

HL 

619 

HL 

620 

HL 

621 

HL 

622 

HL 

623 

HL 

624 

HL 

625 

HL 

626 

HL 

627 

HL 

628 

HL 

629 

BL 

630 

HL 

631 

HL 

632 

HL 

633 

BL 

634 

HL 

635 

HL 

636 

HL 

637 

HL 

638 

HL 

639 

HL 

640 

HL 

641 

HL 

642 

HL 

643 

HL 

644 

HL 

645 

HL 

646 

HL 

647 

HL 

648 

HL 

649 

HL 

650 

HL 

651 

HL 

652 

HL 

653 

HL 

654 

HL 

655 

HL 

656 

BL 

657 

BL 

658 

HL 

659 

HL 

660 

M 

Ul 
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11  rOIBit  («020.0/«D20.0/*D20.0l 


me  (JIII0«12)  8FTS 
12  rOIRIT  (12) 


lEAC  fJBZlD«13)  (VE|X)»0PCCFU1  .l-naPTSl 
13  rOBBIT  I2F20.0) 


1*  BEAD  (JEIIE,15)  TIRE  (K)  ,D  Vt  J1)  ) ,0(K,E»Li2)  ) . D JK.  I ?L|3)  ) ,D  (K.  If  SL 

U(«))#D  (X.ITLlSn  ,0  |K,ITL(6))«0(X,1VL(7)}  ,i>(K«I¥L(dn  ,0IK,IfL(9)  ) HL 

15  FOBHAT  15D1;.0/5D15.8)  AL 

CBECF  FC8  DATA  SET  EBO  CF  FXIE  AL 

IF  IR.GE.A50)  GO  TO  21  rL 

IF  <0|X,5).E0.0.0001  GOTO  20  AL 

IF  1X.GE.2)  GO  TO  16  AL 

CO  TO  17  AL 

€•••  CHECB  fCB  ECOAt  OB  BECBEASIBC  TI8E  AL 

16  IF  CTIHECM  .LB.TInB|K>1))  CO  TO  18  AL 

17  K*B^1  AL 

GO  TO  1«  AL 

18  BBITE  (JBBITE,19)  R AL 

19  FOBBAT  |1H1,///,11X,5AH***  ECUAL  OB  DECBBISIBC  XIBE  fiBCOOJCTEBED  OB  HL 

1 DATA  CAB0|,I3,<l2a)  . PBOCEIDIBC  BITH  BZII  DATA  SET.  IP  AMT.)  HL 

IEBB-1  AL 

2C  K-K-l  AL 

IP  (lERB.BB.G)  GO  TO  22  AL 

CO  TO  24  AL 

€•••  SAFETY  CHECK  FOB  ABBAT  OTEBPlOB  AL 

21  IP  (O(K.S).EC.O.ODO)  GO  TO  20  AL 

K-B-1  AL 

22  OK>1000  AL 

C«**  THIS  BEAD  STATEHEMT  BEADS  CABDS  BEBAlBlHG  APTEfi  BAXiaOS  CABO  8L 

C**«  COOBI  IITC  COBHt  TABIABIES  AL 

DO  23  JP*1,JK  AL 

BEAD  (JFILB^IS)  D1 , C2 , D3, 04«D5, 06,D7, 08. D9« OlC  HL 

If  (D5.EQ.0.CD0)  GO  TO  24  AL 

23  COBTIBOE  AL 

C**»  CHECK  OB  TOTAL  MDHBEB  OF  POIBIS  AL 

24  IF  <B.tT.13)  CO  TO  25  AL 

IF  IIEBB.BB.O)  GO  TC  117  AL 

GO  TO  27  AL 

25  BBITE  (JBBITE.26)  AL 

26  FCBHAT  ( IX. ///. 10X.79RB0RBEB  OP  DATA  POIHIS  IS  LESS  THAR  13  . PBO  HL 

1CEEDIBG  HITH  BEIT  DATA  SET»  IP  AMT.)  AL 

IEBB-1  AL 

C**«  CHECK  FOB  A BEB  DATA  SET  AL 

GC  TO  117  AL 

C***  CHECK  FOB  I ICOISIST IICIES  II  POOBIEB  SEBIES  SPECIFICATIOMS  KL 

27  IP  UBCB(1)  .LE.O.OB.MCH  |2).1E.O).OB.  (MCH(3}.L£.O.OB.KCH(4).LE.O))I  BL 

1BC*1  HL 

IP  4IBC.RB.0)  BBITE  (JBBITE.28)  AL 

28  FOBBAT  ( 1 HI .///.  IX.  •RCH  (1)  • BCH(2).  RCH  (3)  . AMO/Ofi  MCH(4)  aiTE(HAS  BL 

1)  BEEB  SPZCIflEC  I2C088ZCTLI  AS  BEIIG  LESS  THAH  OB  EQUAL  TO  ZEBO.*  BL 

BL 

IP  |IBC.IE.C)IEBB*1  AL 


IP  (IFBB.BE.O)  GO  TO  117  AL 

€•••  CCBFOTE  TOTAL  TIHE  ARC  TIHB  tOIRIS  II  COBBECT  OBITS  BL 

IF  (CF11)  .ED.O.ODO)  GC  TO  29  HL 

TT- (T1BE{K) -TiaZ(1)  )*CPf1)  AL 

TPI1-TI(>E(1)  HL 

GC  TO  3C  BL 

29  TT«TIBE(K)>TIBE<1)  BL 

TPT1*TIHE(1)  BL 

30  DO  32  I«1.R  BL 

IP  (CP  |1)  .SC»O.OCO)  CO  TO  31  BL 

TIBE  (I)  *(TIBE(I)-TPT1)*CP(1)  BL 

GC  TO  32  HL 

31  TIHMX)«T1BE  (1)*TPT1  BL 

32  CCRTIHOI  AL 

C***  HPIIE  TITLE.  BUG  ABEA.  BEPIBEBCE  DBMSITI.  G.  AH D TOTAL  TEST  TIBE  BL 

UBITE  (JBBITE.33)  (TITLE f I)  . I- 1.20)  BL 

33  POFHAT  (1H1.////,23X.84  («*»),/.23X.»**.82X.»**./,23X.«*'.20A4,2I,»  BL 

I**. /. 23X.' ••,821. •••./. 23X.64  (•♦•))  AL 

C***  BBITE  IlPOt  PABAHETEBS  AL 

HBI1E  (JMBITE.34)  RSETS  AL 

34  FCBHAT  (1X.///,29X,71(*-»)./.29X,*|*#69X.M*»/#29X.*|*#39X-6HHSETS  BL 

1«,I3.21I.»| •»/#29X.*| •.4I.26HSICTIOR  1 XRPUT  PABAaETEBS,23X,5BICOD  BL 

1F*1U,*IM  BL 

HBITE  [JBSITE.35)  (ICCDE (I) .I*1.RSETS)  BL 

35  PCBEAT  (29X.« |•#56X.I1.12X.•l•)  BL 

BBITE  (JBBI1E.36)  HL 

36  FOBHAT  (29X.M **69X.*|*)  BL 

BBITE  (JBBITE.37)  BETBIC.XLB  (1)  «FCB1  .Cf  (1)  .ICU  (1)  .XLB  (2)  .PCI2.CP  (2  BL 

1)  .BCH  (2)  .ZLR(3).IACG.CF  (3)  « BCH  (3)  «TAO  (1 ) .PCC6.  CP  (4)  . MCH  (4)  .TiO  (2).  BL 
ICAIPI.CF(S)  .S.TAn(3).CAlP2.Cf  (6)  .BPTS.GBT.MSPTS.CP(7)  .LSP  ( 1)  . LSP  (2  BL 

1)  .LSI (3)  .LSP  (4)  .CP(e)  .LSP  (5)  .LSP(6)  .LSP (7)  . LSP  (8)  , CP (9)  .LSP  (9)  .EIA  BL 

IP.OEIPT.CP(IO)  .CP(11)  .CP(12)  BL 


37  FOBBAT  (29X.» | •»3X. •BETBIC-  •.l3.2X.<XLfl (1)  > • .P7. 4. 21. • FCB 1-  • BL 
1.6.2X.*CP(1)-  •. 010-3. 2X.*|*#/#29X.*I«.3X.'RCH(1)»  • . 13  .21.  • XLB  (2)  BL 
1«  •.F7.4.2X.»PCB2-  •.P9.6.2X.«CP(2)-  •.  DIO.  J.2X,  •)  * ./.29l.  • | * .3X.«  BL 
1RCH(2)«  •.I3.21.*XLB(3)«  •«P7.4.2Z.«XACG»  • «P9.6 .2X.  • CP  (3)  « «.D10.  BL 
13.2X.M  ••/.29X.M  *#3X,»iCB(3)-  • . 13. 2X. 'TAU  (1)  * •.  P7.  4 . 21.*  PCCG-  • HL 
1.P9.6.2X.*CP(4}-  •.D10.3,2X,*|*»/.29X.«  |•.3X.•■CB(4)-  • .13.  21.  • TAO  BL 
1(2)*  •,F7.4.2I.»CALP1-  • .P8.9.2X. 'CP  (5J  - • .010  .3  .21.  • | * ./.29X.  • | . HL 
131. »S»  *.F9.4.2I.<TA0(3)«  • .P7. 4, 2X, *CALP2-  ■ . PB .4. 2Z . 'CP  (6) » *,01  HL 
10.3.2X.*|'#/.29X.*|*.3I.»HPTS»  *.13,4X. •GBT-  • .P  10.  5, 2X . • BSPTS-  •.  HL 
1I3.7X.»CP(7)»  •.D10.3.2I.*|*#/.29X.M'.3X.'LSP(1)»  • . II  .21,  • LSP  (2)  HL 
1«  •.I1.2I,«  tSP|3)*  •.I1.2X,*1SP(4J*  •.11.5X.*CP(d»*  •.D10.3,2X.*|»  HL 
1./.29I.«|'.3X.*ISP(5)»  • . II  .2X.  *LSP  (6)  - • .11 .2  X.  *LSP  (7)  - •.I1.2X,*  HL 
1LSP(8)>  •.I1,5I.»CP(9)«  •.010.3.2X.' I •./.29X,»  J*  .3X.«LSP(9)*  '.II,  BL 
12X.*ZLAP>  •.P9.6.3Z.*DIIFT»  *.^9. 2. 2X. • CP( 10) - DIO. 3. 2X. • | * ./.2 9X  HL 
1,  • I •,50X,  'CPdl)  »«.D10.3.2X.«|  *./.29X.*  | • .501,  •CF(12)  -•  .DIO. 3, 21.'  BL 
1| •./.29X,»| •,69X,*| •./.29I,M*.20X.'fE*.9X.»DPgCP*.33X.» |•./.29I.•  BL 


1|'.69I,M*)  BL 

BBITE  (JBBITE.38)  (fE (1) .DPCCP (1) .I-1.HPTS)  HL 

38  FOBHAT  <29I,»|*.17X.P9.4,3I.P9.6,31X.*|*)  HL 

BBITE  (JBBITE.39)  AL 

39  FOBHAT  |29X.«  | * .69  (•_•)•*  I M BL 

IP  JBETEIC.HE.O)  GO  TO  41  HL 

BBITE  (JBBITE.40)  S.BHO.G.TT  HL 

40  FOBHAT  (H.//,38X.5tC***)#/.3ax,»*«.49X,»**./.38X.'*»,13a  BIBG  ABE  HL 

U » ,P1C.5,6B  PT**2.2CX. 381, •••.21B  BEPEBEMCE  DERSITT  * .P13  BL 
1.8. 11H  SL0a/PT4*3, 71. 38X,**«.31U  ACCLLEIIIIOI  DDE  TO  CBATITT  BL 
1 » .P7.4.10B  PT/SEC*»2. IX. •♦*./, 38X.**«.19H  TOTAL  TEST  TIHE  « ,P10  BL 
1.4.8H  SICOHDS, 121. •••./.38X,**».49X.«*«./.38X, 51  (•••))  HL 


781 

782 

783 

784 

785 

786 

787 

788 

789 

790 

791 

792 

793 

794 

795 

796 

797 

798 

799 

800 
601 
802 

803 

804 

805 

806 
807 
608 
609 
810 
811 
812 

813 

814 

815 

816 

817 

818 

819 

820 
821 
822 

823 

824 

825 

826 

827 

828 

829 

830 
631 

832 

833 

834 

835 

836 

837 

838 

839 

840 
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GO  10  «3 

«i  sxn«s«(0.30«eoo) ••2 
tBOia>IHO*51S.38DO 
GXB»G*0.30«8DO 

BXIIC  (J1IRITE,«2)  SXR,I8CXE,GXB*T1 


B/SEC**2,1X,**»,/.J8I.***.19H  TOTAL  TEST  TIBE  - 
1ECOiOS,12X.»**,/,38X.'*S89X. 381,  51  (•••»! 

CCBFOTE  AIBCIAFT  HEIGHT  TIBE  BIST08I 
83  IP  |ICOCB|KJ).tO.O)  IGWT>1 
ZP  IICOCE(KJ).IE.O)  IGHT^O 
IP  IKJ.GT.I.llO.IGHT.EQ.Il  GC  TO  87 
IP  (RJ.IQ.1)RBXH(XJ)-G8T-PCi1«ElAP 
IP  (BJ.GT.1.AI0.1GHT.EQ.0)  GC  TO  48 
GC  10  85 

88  ■Bia(RJ)-BiXH|KJ-1)-PCI1«ELAF 

85  DO  86  I>1,K 

86  D |I,1)«IBXa(IJ)-PCR2*TIBE(I> 

HBIB|KJ)»D(R.1) 

GC  1C  88 

87  BBXB  f|tJ)«HaXH(KJ-1) 

GO  TO  85 

C**8  CCB1FBT  PtlGRT  P8BABETEBS  TC  COBPATIBLE  OBITS 

88  DO  58  1*1, X 

IP  (CP(2)  .EC.G-ODO)  GO  TO  89 
€•••  COBlfBT  HEIGHT  TO  lEP 
0(I,1)-C|I,1)«CP(21 

89  IP  ICP  (3)  .EQ.O«OCO)  GO  TO  SO 
C**«  COIffBT  PITCH  AIGIE  TC  BADIIBS 

DC1,2)-D(I,2)*CF(3) 

€•••  APPtT  PITCH  IICIE  DBIIT  IP  SPECIFIED 

IP  |DRXFT.BE.0)O(I,2)«O(I,2)  ♦DBIfT*DFLOAT  (Il/K 

50  IP  |CF(8).EQ. 0.000)  G0  TO  51 
€•••  COBTEBT  PITCH  BATE  TO  BADIABS/SEC 

0|I,3)-D(I,3)«CF(8) 

51  IF  <CF(S)  .EQ.O.ODO)  GO  TO  S2 
€•••  COMIBT  AIRSPEEC  TO  PT/SEC 

0(I«8)-D(I,8)*CF(S) 

52  IP  (CP(6)  .EQ.O.OCO)  GO  TO  S3 

€•••  CCRVIIT  STATIC  PBES50RE  TO  IBP/PT**2 
D(I,5)-D(I,S)  •CP(6) 

53  IP  fCP(7)  .EO.O.OCO)  GC  TO  58 
€•••  C0B1IBT  ABGIB  OP  ATTACK  TO  lADIAVS 

D(t,6)«0(I,6)  ♦CP(7) 

S8  IP  (CF(8)  .EQ.O.OOO.AIO.CPCBl.EQ.O.ODO)  GOTO  55 
C88*  COBBEBT  TEHPEBATOBE  TC  CEGBEES  BAHAIME 
D(I.7)-CP(8)*D(I,7)«CP(9) 

55  IP  (CP(IO).EQ.C.ODO)  GO  TO  SC 

C**8  COHIEBT  ICiCITDDlBAt  ACCEIEBATIOB  TO  PT/SEC**2 
OU.8)-0(I,8)*CF(10) 

56  IP  (CPC11)  .Eg.O.ODO)  GO  TO  57 

C*8*  COBBEBT  BEBTICAl  ACCEIBIATICI  TO  PT/SEC**2 
D(I,10)  -D|I,10)*CP(11) 

57  IP  |CP(12).EQ.0.0D0)  GO  TO  58 

C*88  COBBEBT  BLBBATOB  (OB  STABILATOB)  DEPLECTIOi  TO  BAOIAHS 
D(I,11)«D(I,11)«CF(12) 

58  COITIBOE 

C*«*  ADJBST  data  FOB  AB  ASSOBEO  PfiASE  SHIFT 


RL 

881 

BL 

882 

HL 

883 

BL 

888 

HL 

685 

,13H  HIBG  ARE  HL 

886 

ISITT  - ,f12.  BL 

687 

GBAVITT  - ,F  BL 

'888 

= ,P10.8,8H  S HL 

889 

BL 

eso 

HL 

851 

BL 

852 

HL 

653 

HL 

858 

HL 

855 

BL 

856 

HL 

857 

HL 

858 

HL 

859 

HL 

860 

HL 

861 

BL 

862 

HL 

863 

BL 

868 

HL 

865 

HL 

666 

HL 

867 

HL 

868 

BL 

669 

BL 

870 

BL 

871 

HL 

872 

HL 

873 

HL 

878 

BL 

875 

HL 

876 

HL 

877 

HL 

878 

BL 

879 

HL 

680 

BL 

881 

BL 

682 

BL 

883 

BL 

888 

BL 

885 

BL 

866 

BL 

887 

HL 

888 

BL 

889 

BL 

890 

HL 

891 

HL 

892 

HL 

893 

BL 

898 

BL 

895 

HL 

896 

BL 

897 

BL 

898 

HL 

899 

BL 

900 

IP  (B5P1S.BE.0)  CALL  SHIFT (R«LSP, BSPTS) 

C*«*  CCBfCIE  PITCH  AHGIE  BIAS 

PAe*CARSIB(C(E,8)/G)-E(X,2) 

C***  ADD  FITCH  ABGLE  BIAS  TO  PITCH  ABGLS 
DC  59  1-1, E 

59  D(I,2)-C(I,2)  ♦PAB 
C***  lilEGFAlE  PITCH  BATE 

PBI*O.OCO 

ABI-B-I 

00  ec  1-1, KH1 

60  PBI«PBI*0. 5008  (TIBE  (I8l)  -TIBI (I)  ) • (0  (I«  1, 3)  80  (I,  3)  I 
CCHPOTE  PITCH  BATE  BIAS 

PBB— (PBI»D(1,2)-D(K,2))/TT 
C*8*  ADO  PITCH  BATE  BIAS  TO  PITCH  BATE 
DO  61  1-1, X 

61  D(I,3)«D(I,3)»FBB 

€•••  IBITIALIZE  PABAHETEBS  FOB  PHASE  SHIFT  OETHBHIBATIOB 
HSPlS-0 
L»1 

62  BPC-X-BSPTS 
STS-O.ODO 

C***  STAB!  SOHHATIOB  PBOCESS 
DC  68  1-1, HPC 
IBTEGBATE  PITCH  BATE 
PBI«D|1,2) 

DO  63  J*1,I 
IF  (J.EC.I)  go  to  63 

PBI-PBI  ♦O.S  DO*  (TIME  fJ)  -TIHB  (J- 1)  ) * (D  (J,  3)  *D  (J-  1,  3)  ) 

63  COBIIBOI 

€•••  SOB  PBCEDCTS  OP  PITCH  ABGIES 

68  STS-STS*(PBI>D(K,2))8(D(1«BSPTS,2)-0(K,2>) 

C*8*  SIOEE  VALDES 
SVFC  (1)  -STS 
BTFC(L)  >HSPTS 

C***  TEST  FOB  HAXIflUH  PHASE  SHIFT 
IF  (BSPTS.EQ. 10)  GO  TO  65 
C***  IBCIEASE  PHASE  SHIFT  ABC  CCOBTEB 
BSPTS«BSPTS»1 
L-l*1 
GO  10  62 

C**8  DITIBHIBE  HAXIHOn  PITCR-AIGIE  PBODOCT 

65  STS-SVFC(I) 

DO  66  1-1,10 

66  IF  (SFFC(I)  .GT.STS)  STS*SVrC(I) 

DO  67  1-1,10 

L»I 

67  IP  (STFC(I).EQ.STS)  GO  TO  68 

68  BSPTS-BVPCtL) 

HBITE  (JBB1TE,69)  ISPTS,P1B,PBB 

69  FOBBIT  (1X,//,351,31HCAIC0LATE0  PHASE  SHIFT  COUBT  * . I2./,35X, 31 HC 
UICOIATID  PITCH  IBGIE  BIAS  • ,1PD19.12,7H  BADUB,/,35X,31HCALCII1A 
1TED  PITCH  BATE  BIAS  - ,1P019.12,8H  BAD/SEC) 

€•••  ADJDST  DATA  PCIBTS,  IF  BECESSA8I,  FOB  A CALCOLITED  PHASB  SHIFT 
IF  (BSPTS.BE.O)  CALI  SHIFT (E,ISP, BSPTS) 

C***  COHPDTE  PABAHETEBS  FOB  TOTAL  IKHPEBATaSE 
8P1«(3*ICB(8))/2 
HPTF1-HFT*1 
I1BSI-0 

C***  IBITIALIZE  IHPfOVEHEBT  COEFFICIEBIS 
DO  70  1-1,6 
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70  PIMI)  >0.000 
IPAI>0 

IP  (MDRBZt.Lt.O)  ROIieCR>0 

€•••  BECm  iBPFOflRllIT  IlEliTIOl 
DO  119  JJJJ*l,R(]fl 
TD«1II!E  (R)-IIRC  M) 

DO  71  I»1,IC 
TI«tIJ!E  fI)*TInE(1) 

ri  |I)-DfI«7)*(0(l«7)«  (D<K,7)-D(1,7))/TD*rzi 

71  CCB7IB0E 

C***  COJPUtE  AID  SROOTH  fODBXER  COBfPICURTS  OP  StACRAIIOM  TEHPERAIU8E 
CALL  PASAF(P1»R,RPTF1,RCH(«)) 

REGERZRITt  SROOTHID  STAGRATICH  TEflPBBATDRi 

X1-MD 

DO  73  1>1,R 

TI«tlBECL)-TlHE|1) 

I2>D<1«7)«(0(R«7)-D(1,7))/T0*TX 

Z3-O.ODO 

DO  72  R«2«HPTP1 

^X7«X3*A  (R)«CC0S  12*  (R-1)  •PI*TIRE  (L) /IT)  ♦B(MJ  •DSIR  (2*  (B-1)  •PI*TIHE  (L 

72  COR1IROZ 
P1(L}>XUX2413 

73  CCR1I1DE 

C***  DETERNIRE  PEASIBILITT  OP  STATIC  PRESSURE  BEHAVIOR  AMO  RAKE  ART 
C*»*  IBCESSABT  CCRBICIIOIS 
KR1«I-1 
DO  7%  I»1,KH1 
SH>1.0D0 

C***  CALCULATE  AR  ALTITUDE  BI  ASSORIia  CORSTAMT  TEHPaRATURE 
H»  1 1.000-  (D|I,5|/PSl)**C1.0D0/A.26D0))/6.abD-6 
C**»  CALCULATE  A LZRITIRG  ALTITULE  DERIVATIVE  HAGMITUDE 
HD«DAPS  to  (t,A)*CSIR  (1.2DC*  (D  |I,2)-D  (1,6)))) 

C«**  CALCCLATE  A LIHITIMG  STATIC  PRESSURE  DERIVATIVE  lUGMITODB 

PDPA-CABS(-6.86C-6*«.26CO*PSl*HO*(1.0DO-6.86D-6*H)  **3.26D0) 

C***  CALCULATE  TiO-POiRT  STATIC  PRESSURE  DERIVATIVE  OF  IMPOT  DATA 
PPI-  (D  (!♦  1, 5)  -0  (1,5) ) / (TIRE  (!♦  1)  -TIREd)  ) 

C***  DETIFHIRE  DIRECTIOM  OF  CERIVATIVE 
IP  (CABS(PPI)  .RE.PPI)  SN— 1.0DO 

€•••  CHECK  RAGRITODES  OF  STATIC  PRESSURE  DERIVATIVES  AMD  APPLY  SBALIEST 
IF  (CAeS(PPI)  .LE.  CAES  (PDPA)  ) ASLP>0ABS  (PPI) 

IP  (DABS (PPI) .GT.CABS (PCPA) ) ASLP>DABS (PDPA) 

C***  CORPOTE  •RER»  STATIC  PRESSUII 

D(Z«1,S)«D(I,5)  *SM*ASLP*  (TIRE  (I»1) -TIRE  (I)  ) 

74  CCRTIROE 

C***  DEPINE  STATIC  AMD  STAGBATIOI  PRESSURES 
DO  75  I«1,K 
ASFO  (I)>D(I,4) 

0(I,7)>P1(I) 

P(I)*D(I,5) 

PA(X)>D(I,S) 

PS  (I)  »p  (I)  ♦0.50Q*PSI/  (R*TSL)  *D  (1,4)  ••2 

75  COITIRUE 

C***  CORPOTE  LAG-CORHICTID  STATIC  PRESSURE  AMD  OC 
HP»(3*MCH(1))/2 
HPA«  (3*RCH(2))/2 
RPS>(3*RCH(3))/2 
RPP1«HP«1 
HFAP1*HPA»1 
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HL 
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BL 
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996 
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BL 
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HL 
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HL 

1015 

HL 

1016 

RL 

1017 

HL 

1018 

HL 

1019 

HL 

1020 

HPSP1«RPS»1 

TD«TIHE(R)>TIRE(1) 

C**«  CORPOTE  OEVIATIOHS  CP  STATIC  PRESSURES  AID  STAGNATION  PRESSURE 
DO  76  I>1,K 
^X»TIRE  (I)-TIHE  (1) 

P1(1)«P(I)-  (P(1)  «(P|K)-P(1))/TD«TX) 

P2(I)<PA(I)  -|PA(1)  ♦(PA(R)-PI(1))/TD*TX) 

76  P3  U)*PS  (I)  - (PS  (1)  ♦ (PS  (K)-PS  (1)  )/TD*TZ) 

C***  SET  TIRE  CONSTANTS  AND  TIHB  INTERVALS  TO  ZERO  IP  SPECIFIED 
IP  (JJJJ.EQ.1)  GC  TC  78 
DO  77  I>1,3 
XLR(I)>0.0D0 

77  TA0|I)«0.0D0 

C***  CORPOTE  AID  SMOOTH  FOURIER  CCEFPICIENTS  OP  AIRSPEED'S  STATIC 
C**»  PRESSURE 

78  CALL  FABAP(P1,K,RPP1,NCH(1)  ) 

C***  regenerate  AIRSPEED'S  SROOTHID  STATIC  PRESSURE  AT  (TIRE-LAHBDl) 
xl«M1) 

DC  eo  L»1,K 

TVtIflB  (L)-T1RE(1)-XLR(3) 

X2>P(1)  ♦(P(K)-P(1))/TD*TX 

Z3>O.ODO 

DC  79  N«2,RPP1 

X3>X3«A  (R)*CCOS  (2*  (1-1)  «PI*  (TZB£(L)  -XLB  (3)  ) /TT)«  B(N)  ♦DSIR  (2*  (I-l)* 
lPI*(TIBI(L)-RLfl(3))/TT)  » » J 

79  CORTIRUE 

PI  (L)*X1»Z2«X3 

80  CCRTlBUf 

C**4  COBPUTE  DERIVATIVE  CP  AIRSPEED'S  STATIC  PRESSURE  AT  (TIBE-LABBDA ) 
XD1-(F(K) -P(1))/TD 
DO  82  L>1,K 
102*0. OCO 
DO  El  1»1,RP 

XD2»1D2^2*N*PI/IT*  (-1  (N*l)  •CSIB  (2*R*PI*  (TIBE  (L)-Xi.B  (3)  )/TT|  ♦B  (N*  1) 
1*CC0S(2*I*PX*  (TlBE(t)-XLB  (3))/IT)) 

81  CCHTINUE 
PD(l)*XC1»XC2 

aa  COBTIRUE 

C***  CCflPOTE  PULIT  LAG-CORRECTED  STATIC  PRESSURE  FOR  AIRSPEED 
DC  63  L>1,K 

P(L)«F1  (L)*TAU(3)  •PD(L) 

IP  (L.EC.K)P(L)>P(L-1) 

83  CCITIRUE 

C**«  COMPOTE  AID  SROOTH  POUBIER  COEPIICIEMTS  OF  ALTITUDE'S  STATIC 
C***  PBISSCRI 

CALL  PAEAP(P2,R,BPAP1,RCH(2)) 

€**•  REGEREBATE  ALTITUDE'S  SROOT8ED  STATIC  PRESSURE  AT  (TIBR-LARBOA) 
Xl-ACl)  ' 

DO  es  L«1,R 

TX-TIHB  (L)-TIHM1)-XLH(2) 

X2>PA(1)»(PA(K)-PA(1)  )/TD*TX 

X3-0.000 

DO  84  N>2,RPAP1 

X3-X3»A  (N)  •DCOS(2*  (R-1)  *PI*  (TIBE(L)  -XLB  (2)  ) /IT)  » B(R)  «DSIN(2«  (H-1)* 
lPI*(TI81(t)-XLB(2))/TT)  » i J 

04  CORTIRUE 

F2(L)*X1«I2«X3 
85  COITIIUE 

C***  COMPUTE  DERITiTIVE  OP  ALTITUDE'S  STATIC  PRESSURE  AT  (TlflE-LAHBDAI 
XD1-(PA(R)-PA(1))/T0 


8L  1021 
BL  1022 
BL  1023 
BL  1024 
BL  1025 
BL  1026 
BL  1027 
BL  1028 
BL  1029 
BL  1030 
ML  1031 
BL  1032 
BL  1033 
BL  1034 
BL  1035 
BL  1036 
BL  1037 
BL  1038 
BL  1039 
1L  1040 
BL  1041 
BL  1042 
BL  1043 
BL  1044 
BL  1045 
BL  1046 
BL  1047 
BL  1048 
BL  1049 
ML  1050 
BL  1051 
BL  1052 
BL  1053 
BL  1054 
BL  loss 
BL  1056 
BL  1057 
BL  1058 
ML  1059 
BL  1060 
BL  1061 
ML  1062 
BL  1063 
BL  1064 
BL  1065 
BL  1066 
BL  1067 
BL  1068 
HL  1069 
BL  1070 
BL  1071 
ML  1072 
HL  1073 
HL  1074 
HL  1075 
HL  1076 
HL  1077 
HI  1C78 
BL  1079 
HL  1080 


229 


DO  C7  L»1«K 
ZD2«0.0C0 
DO  C6 

XD2*Z02«2M«PI/TT*  (-i  (■♦!)  *0511  (TIB8  <L)-UB  (2|  )/TT)  ♦B  (■♦!) 

1»DCCS  (2*I*PX*  (tlBI  It)  -IIB  (2)  )/IT)  ) 

6 COITIlUZ 
PD(L)«1D1*XD2 

7 COIIIBOI 

COBPDIE  POIII  LlG-COBBtCTZD  STATIC  PIESSOSE  FOB  ALTITUDE 
DO  CB  L«1«X 

PA  U)-F2  (t)  «TAD  (2)  «P0  ft) 

IF  fL.XC.K)PA|t)«PA|l-1) 

8 CCIIXBQE 

COBPOTE  AID  SBOOTB  PODtIEI  COEPFZCIEITS  OF  STAGBAIXOH  P8ESS0BE 
CALI  PAIAP(F3«K»BPSP1,ICH|3)) 

KECIItlATE  SBOOXHED  STA6BATICI  PEESSUBE  AT  |tIfl£-LABBDA) 

Xl-MD 

00  so  L-1,K 

TX«1IflE|L)-TXaE(1)*ILB(1) 

X2-(S(1)»(PS(K)-PS(1)  )/TD*TX 

Z3-O.OOQ 

DO  89  l*2«HPSP1 

X3«Z3«A|I)«OCOS12*|B*1)  •PI*|TIBI|L) -ZLB(1)  )/TT)»B(l)  *0311  (2»  (1-1)* 
1PI*|TIBI(1)-1LH|1))/TT) 

9 COITXIOE 
P3|1)-X1»X2«Z3 

D COITIITII 

COBPOTE  DEillATIfE  CP  STAGIITIOI  PBESSOBB  AT  (XIBE-LABBDA) 

XD1«|PS(K)-PS|1))/TD 

00  92  L-1,K 

ZD2«0.0D0 

DO  91  l-1«BPS 

XD2>X02«2*I«PI/TT*(*A  (■♦1)  *OSII  (2*I*PI*  (TIBB  (L)-ZLB  ( 1)  ) /TT)  »B(I»1) 
1*DCCS  |2«I*PI*  (TIBE(t)  -XIB  (1))/TI)  ) 

1 COItZIUE 
PS0a)-XD1«XD2 

2 CCITIIDI 

COBPUIE  Font  LAGHTCBBECTID  STAGBATIOI  PBESSOBE 
DO  93  L»1«K 

PS(1)«F3(I)  *TA0(1)  •PSD(I) 

IF  (L.EQ.K)PS(L)«PS(L-1) 

) COITXIOE 

BPT-BBO*TSI/FSI 

OPQC»*2COQ.ODO 

BPTSB1«BPTS*1 

SPtlll  FIT  POSITIOI  EB80B  COfiBBCXIOl  BATIO  DP/QC • 8ITH  BESPECT  TO 

XBDICATID  AIISPIID 

CALI  SPLIIE(BPTS«DPQCP,fE,AA) 

CALCOLATE  tIDICAIED  AXBSPEEE 
DO  97  I-l.X 

TBB  BEASOBEO  IBDICATED  AXBSPEEO  IS  OSED  IB  COIJONCTIOI  IITH  TBE 
XIOICATEO  PCSITIOB-EBBOB-COBBECTIOM  AXBSPEEO  TO  FIIO  OPQC 
fIBC»ASPD(X) 

XITEBPOLATE  FOE  APPIXCATICB  CF  COBBECTIOI  BATIO 
IP  (TIBD.LT.TE|1))DPQC«DPQCP|1) 

XF  (VIID.GT.IEIBPTS)) DPQC-DPQCPIflPTS) 

XF  (DPCC.BQ.DPCCP(1).08.DPCC.XQ.0PQCP(IPTSn  GO  TO  96 
DO  94  J-1,BPISni 

XF  (TE(U).LB.1XI0.ABD.fB(J«1).GT.fIB0)  GO  TO  9S 
\ COITIIQI 


J-BPTSBI 

95  CX1*AA|1,J) 

CZ2-AA(2«J) 

CX3«AA|3,J) 

CX4«AA|4,J) 

C***  COBPOTE  IITBBPOIATEC  COBIBCtlOl  BATIO 

DPQC-nCX1*IIBDKX2)«fXI0«CX3)*fII0»CX4 

96  PP*P(I) 

IF  (CPQC.XQ.>2000.0CO)XEII«1 
IP  (lEBB.IE.C)  GO  TO  117 
PB«PA  (X) 

PF«P$(Z)'P|X) 

DP«CPCC*PF 

PL-PF*DP 

PLB-FB»£P 

C**«  COHFOTE  STATIC  TBflPEBATOBB  PBOB  STAGBATIOI  TEBPEBATUBE,  DBISITT 
C***  PBCB  STATIC  PBFSSOBI,  ALTXTODE  FBOB  DEISITI,  AID  ZBUE  AXBSPEED 
C**«  FBOB  IICICATBO  AXBSPEEO 
ST  (1,1)  *011.7) 

0 (X  ,7)  >C  |I,7)  / ( (1  .ODO ♦PH/PF) / (PB/PF»DPQC)  ) ( (GABBA- 1 . ODO)  /GABBA ) 

ST(I,2)-D|I,5) 

0 (I,5)»BPT*|PLH/D  (X,7)) 

0 |I,9)«(1.0CO>(D(I,S)/BBO)**(1.0DO/4,2600))/6.  86  0-6 
ST(I,3)  *D(I,4) 

ST  |I,4).D  (1,8) 

D(I,4)-CSQai|2.0D0*GABBA*PL/((GAaaA-1.0D0)  *0  (1 ,5)  ) • ( ( (1  .ODO«PP/PF) 
1/  (PP/PF«DPQC)  ) ••  ( (GABBA-UOCO)  /GABBA)  *1 .000)  ) 

C**«  CCBftCT  PITCB  AI6LE  AID  ABGLE  OF  ATTACK  FOB  IISTBUBEIT  LOCATIOI 
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IF  (JJJJ.GT.1)  GO  TO  97 
D|I,2)«C(X,2)«PCCG 

D (1,6)  *D  (I,  6)  -OATAI  (IACG*D  (X,3)/0  (1,4)  ) 

C***  CALIEBA1E  ABGLE  OF  ATTACK 

IF  (CALP1.EQ.O.ODO)CALP1*1.0DO 
D(I,6)*CALP1«D|X,6)  ♦CALP2 

97  COITIIDB 

C**«  CBICK  FOB  IIITIAL  PBIITOOT 
IF  (0JJJ.GT.1)  GO  TC  116 
C*«*  IBITE  BESOLTS  II  COBPATIBLB  OBITS 
XF  (BETBIC.BE.O)  GO  TO  109 
C**«  BBIIE  BtSOLTS  II  EICLXSB  OBITS 
IBITE  (JBBITE,98) 

98  FOBRAT  (1X,//,31X,68(***)  ,/, 311, ,66X  ,*••,/,  31 X,  •••  ,6X,  53ICOITEB 

1SI0I  OP  IIITIAL  FLIGHT  DATA  TO  COBPATlfiLE  UIITS, 7X, • •• ,/, 31 X, • •• ,6 
16X,  •••,/,  311,68  (•♦•)./#6X,  12  1(**')#/.6X.**»,19X,*1*,19X,'  I •#19X,*  I 
1*  ,191,*  I*  •19X,*|*»19X,**«,/,6X,***,4X,10HDATA  P0XII,5X,«  | ' *7X,4BTI 
IBB, 81,*  |»,6X,6B«EIGBT,7X,*|  SilfllUPITCB  AIGLB.S  X,  • ) * 10 HPITCH 

1IATE,5X,*|*,5X,eaAIBSPEED,6X,***,/,6l,**M91,*|  •,  61, 6B  (SECS)  , 7X  ,• 
1|*,7X,5HCLBF),71,»|«,4I,9HCIADIAIS),61,*|»,31,  12H(BADXAI/SBC)  ,4X,* 

1|»,5X,8a(FT/SEC),6X,**»,/#6X,***.191,«|'#191,»|'  .19 1, • | • 19X, ' | • , 1 
19X, • I •.19X.**«./,6X,**«,  119  (•-•).•••) 

DO  ICO  I«1,X 

IBITE  (JBBITE,99)  I ,TXBE  (X)  , (0  (I,  J)  , J*  1, 4) 

99  FOBBAT  (61, ••• ,71, 13, 91,* | * #6X.P7. 3,61, • | • .51, F9 .3,51, • | * »3X,F1 1 .7 
1,5X,«| '«4X,F10.7,5X,*|*.5X,I8.4,6X,***) 

100  COITXIOE 

IBITE  (JIBITE,101) 

101  FOBRAT  (6X,'»«,119X,***,/,6I,121('*»)./.61,'*«,19X,'|'.19X,*|*.19l 


1," |•.19I,•|•#19X,•i•.191,•♦•,/,6X,•••,4X,10HDAIA  POXIT, 51,* | * #7Z,4  BL  l198 
1HTIBE,8X,*| *.SZ,7aDIBSXTI,7X,«|*,21,1SaAIGL£  OF  ATTACK,2X,« | * . 41,1  BL  1199 
1lB1EBPEBATaBE,4X,> I •,3X,12BICHG.  ACCEL. ,41, •••,/, 61, 191,* J *, 6l  BL  1200 
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UftHlSrcSl  .7l,*|*f3*#t2B(SLUC/rt**3)  .4I.»  | * .4X*9«  (B&OIIRS}  .6X,*  |**6  HL  1201 
1I,7a(DZG^)  ,6X,*  I*. 41, lia(rT/SEC**2),4X, *♦*./.  W,***.19X.M*#19X.*  BL  1202 
1|  ••  19X,»  l**19X,*  !•  •19X,***,/,6X,***,ll9l*-M  ••♦')  "1*  J203 

DO  1C3  1*1.1 

mill  (JWRni.102)  Bt  1205 

102  F06H1T  (61. •♦•.7I.I3.9X.* I •.6X,r7«3,6X,* I • .4X,ri 0.8.5 X.* I *.4X,F11.  BL  1206 
17.«X.*|  •,IIX.r9.2,6X.*|«.4X.l9.5.6X.***)  «j-  1207 


103  COBTIiaX 

NBI1E  (JRBITE.104) 

1C*  FOBHUl  |6X.»**.119X,*»*./,6I.121(***|) 
tIBITt  (JBBITE.1CS) 

105  FOBHIT  (6X.»**.19X.*|*,19X,*|*,19X.*|* 

1,  10BCIT1  POIBT.5X,*  !•  .7X,*H1IJ!E.8X.*|* 
IfEBT.  RCCEt..4X.»t*.2X,1*H£lIV.  OEFLEC 


BL  1208 
ML  1209 
BL  1210 
ML  1211 


105  FOBHIT  (6X.»#J.19X.‘i*.19X,*|*.19X.*|*.19X.*|*.19X,***./.6X.**«.4X  ML  1212 
1.10BC1T1  POIBT.5X,* !• ,7X,4H1IBE,8X.* |•,5X,8UiLIlXUDE,6^,• I .3X.12H  BL  1213 
IfEBT.  ACCEL. .4X.»t*.2X.1*H£lIV.  DEFLECT. .3X.« • • ./.bX. * • * . 19X. * I * .6  BL  1214 
IX. 6H  (SECS)  .71.M*.6X,6H(f£ET).7X.*  |^4X.lla^FT/S^C♦•2)  •9X,*|*.4X.9  ML  1215 
lH(BlCIAiS).6X.*b*./.6X,»^*.19l.*|*,19X.*|*.19X.*|*.19I,*r.l9X.*«*  BL  1216 

1./.eX.***.99C-»).***)  J217 

DO  107  1*1. K “J* 

■ RITE  (JB8ITE.106)  I.TIBB  (I)  . (D  (I.J)  .J*9.11)  "J*  1219 

106  FOBBAT  (6X. • ♦• ,7X.I3 .9X.* 1 • .6X.F7. 3.6X. • | • .*X. FI 0.3. 51. • | • .4X.F9.S  BL  1220 

1.6X.*|*  .4X.F9-5.6X.***)  JJj'  J2^1 


1C7  COBIIBOE  "J*  nil 

UBITE  (JBBITE.IOS)  ***•» 

108  FOBHIT  (6X.**^19X.*|*.19X.*|*.19I.*|*.19X.*|*.19X.***./.6X.101C*  BL  122* 

ill)  "1* 

€♦•♦  IBIIE  RESOLIS  II  SI  OUTS  "J*  *22' 

ICS  MBIlE  IJBBITIfllO)  1^*0 

110  FOBBAT  (1X.//.31X.60<***)  ./.31X.***.66X.**»./,31X,***  ,6X.53HCOBTEa  BL  1229 
ISICB  OF  IBITIAL  ILIGUT  DATA  TO  COMPATIBLE  OBITS, 7X. •♦*./. 31X. •♦• .6  BL  1230 


BL  1225 
BL  1226 
BL  1227 
BL  1228 


1«.'19X.’*  I •;i9i,***./.6X.***.  119  (•-•).'••)  mi 

DO  in  1*1. K “J- 

BS*C(I.l)  ♦4.4482C0  "*•  12f' 

fS*£  (1.4)  ♦0.304800  “J*  1240 

■ BITI  (JBBITE.99)  I .TIBE (I) .B5.D (1.2) .D (1,3)  .? S BL  1241 

111  CCITIBDI  “J*  1242 

BBIIE  (JIBITE.112)  ^ *24J 

112  FOBBAT  (6I.*^».119X.*^*./,6X,121(***)./,6X.*** .19X.«|«.19I,'|*.19X  BL  1244 
1.*  1*. 191. •!•  .191. • I •.19X. •••./, 6X,*^»,4X.10a0AU  POUT, 5I.*  (•  .71.4  BL  1245 


1I.*I •.19X.*| •.19X.* |•,19X.•♦•./,6X,•••. 119 (•-•).■♦•) 

• DO  113  1»1.E 
DS*D(I.5)  *515.3800 
AS-D(I. 8)  *0.304600 
TR«C(1.7) *0.5555S56D0 

113  IBITB  (JBRITE.102)  I.TIBE (I) .OS.D (1.6)  .TX. AS 
BBITE  <J1BITE,104) 

■ BITE  (JVBITE.1U) 


BL  1250 
BL  1251 
BL  1252 
BL  1253 
BL  1254 
BL  1255 
BL  1256 
BL  1257 


114  FOBBAT  (6X.*** ,19X,»|*,19X.*|*.19X,*|*.19X.*i*.19X.**  ./.6X.  • ,4X  BL  1258 
1.10BDATA  P0IIT.5X.* I • ,7I,4H1IMB,8X,* I • .5X.8HALTITUDB.6X.* I • .3X.12H  BL  1259 
IfEBT.  ACCEL.. 4X,*|*.2X.14HElif.  DEFLECT. ,3X. •♦•. /.6X. •♦•. 19X, • 1 • .6  BL  1260 


non  on  on  no  no 


c 

2 

C 

c*** 


3 


4 


5 


6 


7 
B 

C*** 

9 

C*4* 

10 

c*** 

c*** 

C*4* 

c*** 

c**« 

€♦♦♦ 

c**« 

c«*« 

c«** 


■ fit  tJBElD«2)  (IPBC(I)  «XlX,FiC1,riC2«0S?S 

roieii  i9ii.ix,«cis.O) 

CHECK  PCI  IlPai  EBBCB 

IP  |IPBC(1)  .lE.O.lMC.  1PBC(2).IQ.21  60  TO  44 


■ EIC  (JBE10,3j  (IPCI) 
P0BM1  <1411) 


BIIC  (JBE10«4)  (IC(1)  »1«1,11) 

POBBIT  (11IS) 


BtlC  (JBE10.5)  (1P(I)  «■  (I) 

POEHIT  (2020. 0) 


IURX<BUB-1 

IP(IUBX.EQ.O)  HOHI-1 
DO  e J*1,IUBX 

BKlt  <JPE1D,6)  <IR(I)  ,1-1.6) 
POBBll  (611) 


DO  7 JJ-1,6 
XBS(J.JJ)-tB(JJ) 

COBTIBOE 

CHECK  PCB  ZEBO  C3  BZIS'ZEBO  A PBIOBI  VAL0£ 
CO  9 1-1.6 

IP  (CABS  (IP  (I)  ) .IT.  1.CO-10)  IE  (I) -1.00- 10 
CCKIlBDf 

ACJGST  TO  OCB  NORBEB  CP  PCIBTS 
IP  H1K/2)*2)-EC.K)  P’R-' 

K1-K 

T1-1IHE(R)-IIBE(1) 

DfPlIlf  NEB  ABRA15 
DC  11  I-l.K 
DEFINE  HEIGHT 
P1(1)>D<I.1) 

DEFINE  PITCH  ANGIE 
F2n)»D  (1,2) 

DEFINE  PITCH  BATI 
F3(I)-D(I.3) 

OIFINE  AIBSPIEC 
F4|I)-D  11,4) 

DEFINE  CENSITT 
PS(I)-D  (1,5) 

DEFINE  ANGLE  OF  ATTACK 
P6(I)-D  (1,6) 

DEFINE  TEHPERATDRE 
F7(I)-D  (1.7) 

DEFINE  lONGITODlNAl  ACCEIEBATION 
f8(l)-C|I,B) 

AX(I)-D  (1,8) 

DEFINE  ALTITODE 
PIC  (I)-D(I,9) 


S2 

30 

C**4 

INITIALIZE  ALTITODE  BATE 

52 

90 

S2 

31 

P11  (I)-C.ODO 

52 

91 

52 

32 

DEFINE  VERTICAL  ACCELEBATIOI 

52 

92 

S2 

33 

F13  (I)-D(I,  10) 

52 

93 

52 

34 

DEFINE  ELEVATOR  (OB  STABILATOB)  DEFLECTION 

52 

94 

52 

33 

F14(I)-C(I,11) 

52 

95 

52 

36 

11 

CONTINOE 

52 

96 

52 

'37 

c««* 

5TCEE  INITIAL  DATA  FOB  ILCTTIMG 

52 

97 

52 

38 

IF  (IPBC(5)  .NE.O.OR.JP.NE.  1)  GO  TO  13 

52 

98 

52 

39 

DO  12  I-l.K 

52 

99 

52 

40 

DO  12  J-1,11 

52 

100 

52 

41 

12 

SS(I,J)-D(I,J) 

52 

101 

52 

42 

CHECK  PCB  OVERAIL  ECORIIB  5EB1ES  ANALTS15 

52 

102 

52 

43 

13 

IP  (IPBC(4)  .KE.O)  GO  TO  92 

52 

103 

52 

44 

c*** 

CONFUTE  TESniNATION  HABflOHICS 

52 

104 

S2 

45 

HI-  (3*NC(1)  )/2 

52 

105 

52 

46 

H2-  <3*NC(2)  )/2 

52 

106 

52 

47 

H3-  (3*HC(3)  )/2 

52 

107 

52 

48 

H4=  (3*NC(4)  )/2 

52 

108 

52 

49 

H5=(3*NC(5)  )/2 

52 

109 

52 

50 

nt=  (3*NC(6)  )/2 

52 

110 

52 

51 

h7-(3*NC(7))/2 

52 

111 

52 

52 

H8-  (3*NC(8)  )/2 

52 

112 

52 

53 

H9-  (3*!IC(9)  )/2 

52 

113 

52 

54 

BIC-  (3*KC  (1C)  )/2 

52 

114 

52 

55 

nil-  (3*HC(1 1)  )/2 

52 

115 

52 

56 

c**4 

CHECK  fCB  INCCBBECT  INPUT 

52 

116 

52 

57 

IF  ((((IPS(1)  .EQ.0.AND.HI.LE.0).0B.  ((IPS  (2)  . 2 J .0  .AND.  R2  . LE.  0)  . OB.  ( 

52 

117 

52 

58 

1IFS  (3).EC.O.ABC.B3.1E.O))  ) .CF.  ( ( (IFS  (4)  . 0.  AND  .B4  . L 2. 0)  .OB.  (IFS( 

52 

1 18 

$2 

59 

15)  .EC*O.ANO.H5.LE.O)).OB.  ((IFS  (6).£Q.O.  ANO.Bb.LE.O)  .OB.  (IPS  (7)  .EQ. 

52 

119 

52 

60 

10.AIC.H7.LE.C) ) )} .OB. ((( (IFS(8) .EQ.0.AHD.H8.L£.0).OB. (IFS (9) . EQ. 0. 

52 

120 

52 

61 

lAND.BS.IE.O)] .CB. ( (IFS (10) . FQ.O. AND. H10.LE.0)  . OB. (IPS  (11) .EQ.O.ARD 

52 

121 

52 

62 

1.B1 1.IE.0)) )))  GO  TO  126 

52 

122 

52 

63 

c*** 

COBFUTE  DEVIATIONS  FOB  TIBB  HI5T0BIBS 

52 

123 

52 

64 

TD-TIBE  (K)-TIBE  (1) 

52 

124 

52 

65 

DC  23  I-l.K 

52 

125 

52 

66 

TX-TIBE  (I)“TIRI  (1) 

52 

126 

52 

67 

IF  (IFS(I).NE.C)  GO  TO  14 

52 

127 

52 

66 

FI  (I)=D  (I,1)-(D(1,1)4  (D(K,1) -0(1,1)  )/TD*TX) 

52 

128 

52 

69 

14 

IF  (IFS  (2)  .HE.O)  GO  TO  IS 

52 

129 

52 

70 

F2(I)=D(I,2)-(D(1,2)*(D(K,2)-D(1,2))/TD*TX) 

52 

130 

52 

71 

15 

IF  (IFS  (3).  HE.O)  GC  TC  16 

52 

131 

52 

72 

F3(I)-C(I,3)-(D(1,3)»(D(K,3)-D(1,3))/TD*TX) 

52 

132 

52 

73 

16 

IF  (IFS  (4).  RE. 0)  GO  TC  17 

52 

133 

52 

74 

F4  (I)-D  (1,4)-  (0  (1,4)*  (D(K,4)-D  (1,4)  ) /TO*TX) 

52 

134 

52 

75 

17 

IF  (IFS  (5)  . KE.O)  GO  TO  18 

52 

135 

52 

76 

F5(I)-D(I,S)-(D(1,5)*(C(K.5)-D(1,5))/TO*TX) 

52 

136 

52 

77 

18 

IF  (ITS  (6)  .NE.C)  GO  TO  19 

52 

137 

52 

78 

F6|I)-D  (I.6)-(D(1,6)«(D(K,6)-0<1.6))/T0*TX) 

52 

138 

52 

79 

19 

IF  (IFS  (7)  .MZ.O)  GO  TO  2C 

52 

139 

52 

80 

F7(I)=D(I.7)-(E(1,7)»(D(K,7)-D(1,7))/TD*TX) 

52 

140 

52 

81 

20 

IF  (IFS  (9)  . NE.O)  GO  TC  21 

52 

141 

52 

32 

F10(I)-D(I,9)-(D(1,9)  ♦(D(K,9)-D(1,9))/TD*TXJ 

52 

142 

52 

83 

21 

IF  (IFS  (10)  .HE.O)  GC  TC  22 

52 

143 

52 

84 

F13  (I)-D(I,  1C)-(0(1,1C)  ♦(D(K,10)-D(1,1&))/TD*rX) 

52 

144 

52 

85 

22 

IF  (IFS  (11)  .NE.C)  GC  TO  23 

52 

145 

52 

86 

F14  (I)-C(I,11)-(D(1,11)*{D(K.11|-D(1,  11))/tU*IX) 

52 

146 

52 

87 

23 

CCNTIRUE 

52 

147 

52 

88 

If  (IPS  (l).KE.O)  GO  TO  26 

52 

148 

52 

89 

C**4 

PEBECBH  FOURIEB  ANAIYSIS  ON  HEIGHT  TIHE  H15T0BX 

52 

149 

C**4 


81P1«R1»1 

S2 

ISO 

DO  33  l«2,H4P1 

S2 

210 

COMPOTE  POOlUt  SCRIES  COZPPlClCRtS 

S2 

1S1 

13>X3«A  (B)  *0005  (2»  (8-1)  «PI*tIH£  (L)/TT)  ♦B  (R)  •DSIB  (2*  (l-1)*PI*TIHE  (L 

S2 

211 

CRll  Fi9Ar(f1,R«R1Pl,IC(1)| 

Si 

152 

1)/TT) 

S2 

212 

c*** 

REGIRCRITl  RCIGRT  TIRE  BISTC8I  (SROOTHCO) 

S2 

153 

33 

CCRTIIOE 

S2 

213 

xi»iin 

S2 

154 

34 

P4  (1)-I14I2«13 

S2 

214 

DC  25  L-1.K 

S2 

155 

IP  (IFBC(1)  .RE.C)  GO  TO  37 

S2 

215 

1L)*TIRE  M) 

Si 

156 

c*** 

CORFOTE  ACCELEBATIOI  (DEBIYATITB  OP  AIBSPEEO)  TIRE  HISTORY 

S2 

216 

X2-Cf1«1M(0|K,1)<D|1.1))/TC*TX 

Si 

157 

XC1«(C(K,4)-0(1,4))/TD 

S2 

217 

X3«C.0D0 

S2 

158 

DC  36  L«1,K 

32 

218 

DC  26  V*2,H1P1 

S2 

159 

ID2«0.0C0 

S2 

219 

X3-I3*ft  |«)*CC0Sf2*  (l>1)«PI*TIBZ(L)/TT)  •i)SlK  U* •Pt*TlRS  (L 

S2 

160 

DO  35  R»1«R4 

S2 

220 

H/111 

ii 

161 

XD2*XD2*2»R*PI/TT*  (-A(B*1)  *051 R (2*  N*P1*T1B£  (L) /IT)  ♦B(l«^1)  *DCOS  (2*R 

SZ 

221 

2« 

CCRTIIOE 

ii 

162 

1*PX*TIBI(L)/TT)) 

S2 

222 

as 

P1|l)*X1*I2«Z3 

S2 

163 

35 

CORlIIOt 

S2 

223 

26 

IP  (IPS  12)  .IE. 01  GO  TC  29 

Si 

164 

36 

r8(L)«IC1«XD2 

SZ 

224 

c*** 

PERfCBR  POtlBIER  IRILTSIS  OR  FITCH  ANGLE  TIRE  HISTOSX 

Si 

165 

c*** 

CHECK  PCS  ACCELESATIOI-IIPOT-OPTIOR  COBPAXIBXLITX 

S2 

225 

R2P1-R2*1 

S2 

166 

37 

IP  (IPS(4).RE.0.AND.IPBC(1)  .XQ.O)  IPBC  (1)  *1 

Si 

226 

c**« 

COflPOTC  POOIIEI  SCRIES  COEPFICIBMTS 

Si 

167 

IF  (IPS  (5).  IE. 0)  GO  TC  40 

S2 

227 

CALI  fAIAP|P2,R«H2P1«RC(2)) 

S2 

168 

c*** 

PERFCBR  POOBXEB  ANALYSIS  OB  DENSITY  TIRE  HISTOBY 

S2 

228 

c*** 

8CGEREB1TE  PITCH  ANGLE  TIRE  HISTORI  (SBOOTHBD) 

Si 

169 

R5P1<RS«1 

S2 

229 

X1-AID 

S2 

170 

c*** 

CORFOTE  POOBIER  SERIES  COEPPICIERTS 

SZ 

230 

DC  28  L>1«K 

S2 

171 

CAll  FAB1P(PS,R,H5P1,BC(5)) 

S2 

231 

TX-TIHE(L)  *TIRE(1) 

S2 

172 

c**« 

BEGIRERATC  DEISITY  TIRE  BISTCBY  (SROOTHED) 

SZ 

232 

X2-D|1»2)«(DCR,2)-D(1,2))/TC«TX 

Si 

173 

X1*A(1) 

SZ 

233 

X3-C.ODO 

S2 

174 

DC  35  L*1,K 

S2 

234 

DO  27  R-2«R2F1 

Si 

175 

TX-TIRC(L)-TIRE(1) 

S2 

235 

X3*X3«A{N)*CC0S12«  <l>  1)  •PX*TIRE  (L)  /Tt)  *H(N)  •OSIN  (2*  (N-1)  •P1*TIH5  (L 

S2 

176 

X2>D4l,5)«(C|K»5)  -D  (1  ,5)  ) /Tt*TX 

S2 

236 

D/TI) 

S2 

177 

I3«0.CDC 

S2 

237 

27 

CONTIROE 

Si 

178 

DC  38  R>2,HSP1 

S2 

238 

28 

P2(t)«XUX2*X3 

Si 

179 

Z3-X3«A  (1)  4CCOS  (24  (R-1)  4PI4TIRE  (L)/TT)  48(1)  •OSIN  (2*  (R-1)  ♦PI^TIRE  (L 

S2 

239 

29 

IP  <IPS(3).RE.O)  GO  TC  32 

Si 

180 

D/TI) 

S2 

240 

c*** 

PEBfCRB  POOBIER  ANALYSIS  OR  PITCH  BATE  TIRB  HISTOBI 

S2 

181 

38 

CCITIIOE 

S2 

241 

R3P1«R3«1 

S2 

182 

39 

PS(L)«ZUX24X3 

S2 

242 

c*** 

COHPDTE  POOBIER  SERIES  COEPPICIERTS 

Si 

183 

4C 

IP  (IPS  (6).  BE. 0)  GO  TO  45 

S2 

243 

CALL  EARAP(E3«R«H3PUXCf3)) 

Si 

184 

PEBFORH  POOBXEB  ABAIYSIS  OB  AHGLE-OP-ATTACK  TIfl£  HISTORY 

S2 

244 

c**» 

BBGERERATE  PITCH  BATE  TIRE  HISTOBY  (SROOTUED) 

Si 

185 

H6F1-H641 

S2 

245 

X1-M1) 

S2 

186 

CCRFOTZ  POORIEB  SERIES  COEPPICIERTS 

S2 

246 

DC  31  L«1,K 

Si 

187 

CALI  FABAP(P6,R«B6P1,RC(6)) 

SZ 

247 

TX-IIRE  |L)  •T1HC(1) 

S2 

188 

c**» 

BEGEIEBATB  AIGLZ-Of-ATTACE  TIRE  HISTORY  (SHOOTUED| 

SZ 

248 

X2>D(1,3)^(D(R«3)>D<1»3))/TC*TX 

Si 

189 

E1»A(1) 

S2 

249 

X3-0.0CQ 

Si 

190 

DO  42  L«1,K 

S2 

250 

DO  30  R«2«R3P1 

Si 

191 

TX>TIRE(L)-TIHE(1) 

SZ 

251 

X3*X3«A  (R)«DC0S(2*  (R-1)*PI*TIRE(L)/TT)  ♦S(R)  •DSIR  (2*(N-1)  ♦PI*TIRB<L 

S2 

192 

Z2-C(1,6)4(D(K,6)-D  (1,6))/T0*TZ 

SZ 

252 

1)/TT) 

Si 

193 

Z3-C.OOO 

SZ 

253 

30 

CCRTIIOE 

S2 

194 

DO  41  B*2,R6E1 

SZ 

254 

21 

P3|L)  «X1»X24X3 

Si 

195 

X3«X3«A(l}4CCOS(2*  (B-1)  ♦PI4IIHE(L)  /TT)  4B(B)4DS1B  (24  (R-1)  *PI*TZHB  (L 

SZ 

255 

c**« 

IRTEGBATB  PITCH  BATE  TO  OBTAIN  PITCH  AHGL£«  IP  OESIBEO 

52 

196 

D/TT) 

SZ 

256 

PA1«f2(1) 

Si 

197 

41 

COITIlOE 

S2 

257 

IP  (IPECfT) .RE.O)  CALL  TBAP  (K«TIRE«P3,F2,FA1) 

S2 

198 

42 

P6(L)*XUI2«X3 

S2 

258 

32 

IP  flFS  |4).RE.O)  GO  TO  37 

S2 

199 

IP  (IPBC(3)  .lE.O)  GC  TO  45 

Si 

259 

c*** 

PERFCBR  POOBIER  ABALYSIS  OR  AIBSPEEO  TIRE  HISTOBY 

S2 

200 

CCBXUTE  ABGLE-OI-ATIACK  BATE  TIRE  HISTORY 

S2 

260 

RAF1-R«*1 

Si 

201 

1D1>(0(B*6)-D(1»6))/T0 

SZ 

261 

c**t 

CCHIOTE  POOBICB  SERIES  COEPPICIERTS 

S2 

202 

DO  44  L«1,K 

SZ 

262 

CALI  PABAF(P«,X«R4IP1.IC(<in 

Si 

203 

XD2«0.000 

S2 

263 

c*** 

BEGFREBATE  AIRSPEED  TIRE  BISTOBX  (SROOTHED) 

Si 

204 

DO  43  B-1.H6 

52 

264 

xi-MD 

Si 

205 

XD2»XD2424R4PI/TT4  (-1  (|«1)  4DSIR  (24B4PI*tIRB  (L)  /TB  (I4l)  40C0S  (241 

S2 

265 

DO  3«  L«nE 

S2 

206 

1*Pt*TI8E(L)/IT)) 

S2 

266 

TX-TIRE<L)-TlREf1) 

S2 

207 

43 

COBTIBOE 

SZ 

267 

X2-C(1,«)  ♦{D(K,R)-D|1,«))/TD*TX 

Si 

208 

44 

P9(L)«ID1*XD2 

S2 

268 

X3«C.0D0 

S2 

209 

IP  (IPS  (6).Eg.0.AI0.IFBC(3)  .EQ.O)  GOTO  47 

SZ 

269 

233 


«6  ->  »IK:il-or-lTI»Clt  BITE  »»S  COBPOIE  |2 

ID  nSIlG  OISBCCIHIC  »»SlI-Or-«TTlCE  TIBE  BISIOII. ////I  “ 

C»tl  IHtE,»6,IIBE,M.OI,1.»S,»I) 

c«”  pE«r"rreo"iB’iBEiisis*ci  tebpemtobe  iibe  bisiobi  s2 

H7Cl«n7«1 

COHFDtE  rOOHlIi  SBBIBS  COEFIlCIEBtS 

CILL  PiBlF(F7,K«n7Pl»IC(7))  . 

€♦♦♦  IFGEBEBiTE  lEamiTOBE  TIBE  HISTOBI  (SHOOTHitO)  S2 

X1-MD  S2 

DC  B9  L*1,K  52 

tl-tIHE  <M-TIBEei|  S2 

X2*0n,7)*(D(K,7|-D|1,7))/tB*TX 

X3«O.ODO  32 

X3«l3*Mi)  JdCOS  (2*  (l-l)  •PI*tIHE  (L)/TT)  *B  (B)  •DSIB  <2*  (M-1 ) *PI*TIH2  (L  S2 

S2 

«8  COIlllBE  32 

C.*I’  MilTSIS  CB  lOBSlTODIBiL  ACCELE2AIIOB  TIHB  BISTOBX  S2 

50  llX-0  32 

«1  IF  aPBC(2).lT-O.OB.IPBC(2).GI.2|  GO  TO  60 
C***  CCIfUT^toUlllDlBAL'ACCELEnTIOB^  ACCELEBATION  S2 

(JJ)’G*DSIB  (F2(ja))»X4X*E3(JJ»*f3CJJn/DCOS(F6(JJ))  *F<U  S2 
1J  JJ  • (F9  (J  J)  -F  3 (J  J)  ) ♦ ( DSIB  (F  6 I J J|  I /DCOS  (F6  <J  J)  |)  “ 

IF  lIPBC  (8)  .EC*0)  GC  TO  52  ^2 

DT(JJ)«C(JJ,8)  52 

D (ij  v6)  “AX  ( J<3)  S2 

52  COITIIOE  S2 

IF  (IPBC(8)  .BE.O)  GO  TO  53  ^2 

IF  lIPBC  C2i  • EQ«  1)  GO  TO  60 

€•••  COBEOTE  DMIATIOBS  FOB  tOBGITUDIBAL  ACCEtEBATIOB 

53  DO  59  1*1, X S2 

TX>TIHB  |I)-TIBE(1)  52 

59  FX<I)«DU,8)-(DO,8)»CD|K,8)-OC1.8)»/TD*TX| 

B8P1»H8^1  52 

CF**  COBPOTE  fOOBIEB  SEBIES  COEFFICIEBTS  2 

CALt  PABAFCiX,X,n8Pl,BC|8)»  52 

C***  BEGEBEBATE  ACCILEBATIOB  TIBE  HiSTOBI  (SHOOTHED) 

X1-A(1)  S2 

DO  56  L«1,K  S2 

TX«TIBEU)-7IB*t1)  52 

I2-C  O . 8)  ♦ ID  |X,8)  -D  (1  ,8)  ) /TD*TX 

X3>C.CD0  j2 

53.U.rwJ"Js<2Ml-1»*»I*t«Ml)/tIME<B,.OSIl  (2.(B-1)  .PLTIBEd  3J 

S2 

55  COBTIBOI  32 

Dt(t)*X1*X2»X3  32 

IF  aiX'*0-0)SUt#9)-DT|L)  52 

56  COBTIBOE  32 

IF  (tLX.BE.O)  GO  TO  57  52 

LLX*1  S2 

CO  TO  51  32 

57  DO  59 


S2 

270 

S2 

271 

S2 

272 

S2 

273 

S2 

279 

S2 

275 

S2 

276 

S2 

277 

S2 

278 

52 

279 

S2 

280 

>2 

281 

S2 

282 

S2 

283 

S2 

289 

S2 

285 

S2 

286 

S2 

287 

S2 

288 

S2 

289 

S2 

290 

S2 

291 

S2 

292 

S2 

293 

S2 

294 

S2 

295 

S2 

296 

S2 

297 

L S2 

298 

S2 

299 

S2 

300 

S2 

301 

S2 

302 

S2 

303 

S2 

304 

S2 

305 

S2 

306 

S2 

307 

S2 

308 

S2 

309 

S2 

310 

S2 

311 

S2 

312 

S2 

313 

S2 

314 

S2 

315 

S2 

316 

S2 

317 

S2 

318 

32 

319 

L 32 

320 

S2 

321 

S2 

322 

S2 

323 

S2 

324 

S2 

325 

S2 

326 

S2 

327 

S2 

328 

S2 

329 

IF  CIPBCC8)  .EQ.OI  GO  TO  58 
D(JJ,8)-DT(JJ) 

DT(JJ)»DI  (JJ) 

GO  TO  59 

58  D|JJ,8)>D1(JJ) 

59  COBTIBOE 

ABBIBGE  FOB  COBBECT  LISTIBG 

60  IF  aPBC(2>  .IQ.O.ABC.IPBC(1),BE-0)  GO  TO  61 
GC  TO  63 

61  DC  62  JJ>1*B 
P8(JJ)«D(JJ,8) 

62  D (JJ,e)>AI(JJ) 

63  IF  |IPBC(1|.HE.0.AB0.1PBC(2I.EQ.2)  GO  TO  69 
GC  TO  66 

« FOBBAT  * (1X#///#5X»*THE  TALOES  OF  IPBC(1)  ABD  IPBC(2)  ABE  I 
ITIBII,  BITOBBIBG  TO  BEAT  DATA  SET,  IP  lit. ',///) 

IEBfi*1 

BETOBB 

66  IP  (IPS  |9)  . BE.O)  GO  TO  71 

CF**  PEBFCBB  FOOBIEB  ABAIISIS  OB  ALTITUDE  TIBE  HISTOBI 
H9P1»B9*1 

CFFF  COBPOTE  FOOBIEB  SERIES  COEFFICIEBTS 

CALL  PABAF(F10,K.H9P1,BC{9))  

CF*F  BEGEBEBATE  AITITODE  TIRE  HISTOBI  (SBOOTBEO) 

Xl»i<1) 

DO  68  L«1,K 
T1*TIHE  (L)-TIBE(I) 

X2»0n,9)FjD|K,9)-O|1,9))/TI*XX 

X3-Q.0D0 

X3«X34a1i)  "cCOS  C2*  CB-1)  •PI*IIBE  (L)  /IT)  *B  (B)  fDSIJI  (2*  (B-1)  • 
D/TT) 

67  COBTIBOE 

P10  (L)»XUX2»X3 

C*F*  ADJDST  DEBSITT  TO  BE  COBPATIBLE  BITB  ALTITUDE 

IF  JIFS  (5)  .BE.O)  F5(L)»BHOF(1.0DO-6.86D-06*P10(L)  )**9.26D0 

68  COBTIBOE 

C***  COflPDTB  DEBIFATIFE  OF  AITITODE  TIRE  HISTOSt 
XD1»C0(K,9)-DC1,9))/T0 
DC  7C  L»1,R 
ID3«0.0C0 
XD2«C.CD0 
DO  69  B«1#B9 

XD2»XD2F2*B*PI/TT*  (-A  (B*1)  FCSIB  (2FBFPI*IIBE(L)  /X I)  (BfI) 

^103^03- uUfPI/TT)  ♦•2*CB  (BFl)*DCOS(2*MFpI*IiaE(D/Tt)  FBi 
1C2F|*PIFT1BE|L)/TT) ) 

69  COBTIBOE 
rl2(l)*XD3 

70  F1ia)-XD1*XD2 

71  IF  (IFS(9).EC*0)  GO  TO  73 
BBITE  tJBBITI,72) 

72  rOBBAT  (1X,////,15X.86HBABBIBC  ->  ALTITUDE  OEBIFATIVES 
10TEC  OSIBG  OBSBCOTHID  AITITOEE  TIBB  HISTOBI,////) 

CALI  FBI(K,F10,TIBE,F11,F12,2.BS,B1) 

73  IF  (IPBC(8)  .EQ.O)  CO  TO  03 
IF  IIPBC(B)  .GE.2)  GC  TO  80 


S2 

330 

S2 

331 

S2 

332 

S2 

333 

S2 

334 

S2 

335 

S2 

336 

S2 

337 

S2 

338 

S2 

339 

S2 

340 

S2 

341 

S2 

342 

S2 

343 

S2 

344 

lOT  COB PA  S2 

345 

S2 

346 

S2 

347 

S2 

348 

S2 

349 

S2 

350 

S2 

351 

52 

352 

S2 

353 

S2 

354 

S2 

355 

S2 

356 

S2 

357 

S2 

358 

S2 

359 

S2 

360 

>PIFTIBE(L  S2 

361 

S2 

362 

S2 

363 

S2 

364 

S2 

365 

) S2 

366 

S2 

367 

S2 

368 

52 

369 

S2 

370 

S2 

371 

52 

372 

S2 

373 

|FDCOS(2*M  S2 

374 

?2 

375 

(HFl)FDSli  52 

376 

S2 

377 

S2 

378 

S2 

379 

S2 

380 

S2 

381 

S2 

382 

4EBE  CORP  S2 

383 

S2 

384 

S2 

385 

S2 

386 

S2 

387 

TACB  S2 

388 

S2 

389 

234 


DO  78  l«1,R 

Si 

390 

ITI*0 

Si 

391 

AtP*F6fl) 

Si 

392 

XP1>C*P  11  (l)/F4  11)  *78  (1) 

Si 

393 

XP2-Q*OSOBT(1.0CO-Cf  1 1 (D/F4  (L)  ) **2)  ♦ (F4  (U*F12(t)  -F1 1 (L)  *P8  (L)  )/f 

Si 

394 

1P4  |1)*DSQBT  I1.0CO-  (I11(l)/F4  |l))**2)) 

si 

395 

74 

ITB>ITB«1 

Si 

396 

FB«AI(L)-IP1*0CCS(AIP)-XP2*CSIB(ALP)  *XAI*F3  (i.)  *F3(L) 

Si 

397 

87 

FBP«XF1*DSIV  lAlP) -XP2*DC0S |AIP) 

Si 

398 

€8 

FBPI>XP1*DCCS  (IlF)  ♦XP2*DSIB  |ALF) 

Si 

399 

89 

BAC«  (IIF/FBFP)  * (FBF/PBPF)  -2.0DO*  (FB/FBPP) 

si 

YlOO 

c*** 

Alt1«AlP 

Si 

401 

IF  IBAD.lt.O.ODO)  GO  TO  76 

Si 

402 

c*** 

IF  <(FVP*FBPP) .LT.O.OCO)  GO  TO  75 

Si 

403 

AIF*A1P-FBP/FIFF*DSCBT (BAD) 

si 

404 

c*** 

GO  TO  77 

si 

405 

75 

AtP«AlP-FtP/FBFF-DSCBT (BAC) 

Si 

406 

GO  TO  77 

si 

407 

76 

AlP-ALP-FBP/FBPF 

Si 

408 

1CBT«LCVT«1 

Si 

409 

GO  TO  78 

si 

410 

77 

IF  |0ABS|A1P1-AIP).  IT.  1.0D-15.0B.ITB.EQ.20)  GO  TO  78 

Si 

411 

GO  TO  74 

Si 

412 

78 

F6  CI)'A1P 

Si 

413 

9C 

IP  ILCIT.VB.O)  VBITE  (JVBITE,79)  LCBT 

Si 

414 

91 

79 

FCBBA1  f1I,//,18l,104H***  COBIBG  VEVTOM-BAPBSOll  TO  FIND  CORPATIBLE 

S2 

415 

c*** 

1 AB61B  CP  A11ACK,  TBE  BODTIBI  NISHEO  TO  SEEK  C0BPL2X  BOOTS,I3,7tf 

Si 

416 

92 

1 TIBIS.,//) 

Si 

417 

GO  TO  83 

Si 

418 

c*** 

FIBS  COBPATIELl  DEBIVATIVB  OF  FLIGHT-PATH  AVGLE 

si 

419 

60 

00  81  I«1,B 

Si 

420 

81 

DT  (1)-|1X(L)-G*£SIB  |F2  (1)  ) *XAX*F3  (L)  *F3  (L)  -F8(D  *DCOS  (F6  (L) ) ) / fP4 ( 

si 

421 

1I)*CSXB(F6(1))) 

Si 

4 22 

S3 

G0«F2|1)-F6  11) 

Si 

423 

c*** 

IBTEGSATE  OEBIfATIVE  OF  FLIGBT-PATH  ABGLB 

Si 

424 

CAll  1BAPfK,TIBE,DX,DX,C0) 

si 

425 

c*** 

COBEOTE  AITITOSI  BATB 

Si 

426 

DO  82  1*1, K 

Si 

427 

62 

BD|1)»F4(L)  *0518  (DX(L)) 

si 

428 

B0-F10I1) 

Si 

429 

c*** 

IBTIGBATB  ALTITODE  BATE 

Si 

430 

CALI  TXAP(K,TIHI,H0,H,H0) 

Si 

431 

83 

IF  |IFBC(9)  .EQ.O)  GC  TO  86 

si 

432 

c*** 

Fiat  AH  IBEBTIAL-COfIPATiBLE  ALTITODE  ABO  DEBSITX 

Si 

433 

H0«F10|1) 

Si 

434 

DO  64  L»1,K 

Si 

435 

CAll  SEC4|L,B,XAX) 

Si 

436 

1 

84 

0Xfl)«F4(l)  *DSIB(F2|L)-F6(L)) 

Si 

437 

1 

CAll  tBAP|K,TIflI,DX,DT,BO) 

Si 

438 

DO  85  1*1, K 

si 

439 

F10  |1)*FAC1*F10  |l)*FAC2*0I  (1) 

Si 

440 

94 

85 

FS  1 1)  -B80*  (1.0CC-6,  66D-6*F1C  (L)  ) **4.2600 

Si 

441 

1 

CAll  FHI(X,F10,TIBE,F11,F12,2, VS,HI) 

si 

442 

€6 

IF  aFS|10).BE.0)  GC  TO  89 

Si 

443 

95 

c*** 

PEBFOBB  FOaBIEB  ABAITSIS  OH  lEBTICAL  ACCELEBATIOB 

Si 

444 

c**« 

Bl0n*B10*1 

si 

445 

96 

c*** 

COafUTE  FODBIEB  SEBIES  COBFFICIBHTS 

Si 

446 

CALI  FABAF(F13«R,B10P1,BCn0)) 

Si 

447 

c*** 

BEGIBFBATE  TEBTICAL  ACCELEBATIOB  TIBE  BISTOBI  (SflOOTHED| 

Si 

448 

Xl-ACD 

si 

449 

DO  €8  S2 

ti-iine(M>Tiat(i)  si 

X2*Cf1«10)*  (0(K«10)*0(1«10)  )/TO*TX  Si 

XJ-O.CDO  $2 

DC  67  l«2*7I10P1  S2 

X3«X3»i  (X)  «DCOS(2*(N*1|  (L)/TT)  ♦B  (■)  •OSIB  (2*(l>1)  •PI*TIBB(L  S2 

S2 

87  COITIIOt  Si 

€8  P13 C1)»11*I2»I3  Si 

89  IP  flPS  111)  .BE.O)  GOTO  92  Si 

C**«  PEBFOEH  POQSIEB  ABilTSIS  OB  XLBfiTOB  |OB  :»TA&1LAT0B)  DBPLSCTIOB  Si 

s2 

C*«*  COBFUTE  POOBIIB  SEBIES  COEPriClBBTS  S2 

CALL  FABAF(ri««B«Ht1P1«llC|11))  S2 

C**«  BEGIBE8ATK  lEUf ATOB/STABILATOB)  DEPLECTIOM  XlflA  UXSTOBT (SROOTREOJ  Si 
X1««|1)  Si 

DO  91  L>1,K  Si 

TX«1IBE(t)>TIRE(1)  S2 

X2«C|1«11)»  {D(R,11)-D|mi)  )/TO*ri  S2 

X3-O.ODO  S2 

DO  SO  B*2,!I11P1  si 

X3«X3*A  |B)*CCOS  (2»  (B-1)  *Pt*TIHE  |L) /TT)  «B  (B)  *05X11  |2*  C«“1)  •PI*TIHB  |l  S2 
D/TT)  S2 

90  COBIXBOE  S2 

91  P1«  (1)>I1*X2*X3  Si 

C**«  HBI1E  IRPOT  FABABETIBS  S2 

92  IF  fJF.MB.I)  GO  TO  96  Si 


15)»«,I2,2X,  •1*./.«2X,»|*»2X#*IFS(8)  »*,I2,2X.*  BC(8)« 


VBITE  (JBBITE,94)  (I« AP  (I)  , 1,B  (I)  ,1- 1,6) 

94  FOBBAT  |36I,*|  AP  (•  ,1 1,  •)  »*  » 1PD 19.  12,7X,»  B|«  ,1 1.  •)  «•  , 1 PD19.  12,  • 

1) 

VBITE  (JVBITE,95) 

95  FOBHAT  |36X,*  | * .58  (•  •)  ••!•#///) 

C**«  TIBFCBABILI  STOBI  fALOES 

96  DO  97  I«1,K 
TST|I,1)>D(I,1) 

TST(I,2)*F2(I) 

TSt  fl,3)«t  |I,2) 

TST(I,4)«F31t) 


S2 

450 

Si 

451 

Si 

452 

Si 

4 53 

si 

4 54 

si 

455 

Si 

456 

Si 

457 

si 

458 

Si 

459 

Si 

460 

si 

461 

Si 

462 

S2 

463 

Si 

464 

Si 

465 

Si 

466 

Si 

467 

si 

468 

Si 

469 

si 

470 

si 

471 

Si 

472 

si 

473 

Si 

474 

Si 

4 75 

si 

476 

Si 

4 77 

Si 

478 

Si 

479 

Si 

480 

Si 

481 

Si 

482 

Si 

483 

Si 

484 

si 

485 

si 

486 

Si 

487 

Si 

488 

Si 

489 

Si 

490 

Si 

491 

Si 

4 92 

Si 

493 

Si 

494 

Si 

495 

Si 

496 

Si 

4 97 

Si 

498 

Si 

499 

Si 

500 

si 

501 

si 

502 

Si 

503 

Si 

504 

Si 

505 

Si 

506 

Si 

507 

Si 

508 

si 

509 

1Stn»5)>0(I«3) 

TSTU'*6)-STCI*3) 

TSt  (I,7)-r«a> 

TST41,8)«St(I,3) 

1ST  (I) 

TSTfI»10)>0(I«6) 

TST  (1,11)«P9CH 
TSTfI,12)-ST(I«1| 

1ST  <I,13)>ST  <I,«) 

TST  (1,14)  »F8(I) 

TST  (1,15)«P13(I) 

TST  (1,16)  »P14(I) 

S7  C0I11I0E 
KS«X 

C**«  EliCT  RIII8IZ&TI0I  TECBIIQUE 

CAII  SEC3 (R,XiI,l$P,ITZST,JI,MUa,DSPS) 

IF  (lERt.lE.O)  BETOBB 
IF  (I1EST.BQ.O)  GO  TO  99 

C««*  BBDIFIII  PABARETEBS  TO  PBETIOOS  ITEBATIOMS 
K«R£ 

DO  98  I«1,K 
D(I,1)>TST(I,1) 

F2  (I) -TST  (1,2) 

D(I,2)-TST(I,3) 

P3(I)*T£T  (I,H) 

0(I,3)-TST(I,5) 

D(I,«)-TST(I,6) 

F4(1)-TST(I,7) 

D(I,S)-TST  (1,8) 

F6(I)-TST(t,9) 

0(I,6)«1ST  (1,10) 

F9(I)  -TST  (1, 11) 

D(t,8)«TSl(I,13) 

F8  (I) -TST  (1,14) 

F13(I)  -TST(I,15) 

F14  (I)-1ST(I,16) 

98  C0BTIB8I 

99  IF  (JP.BE.IOH.AID.IIEST.EQ.O)  GO  TO  125 
C***  CHECK  FOR  OTEBAtL  PLOT  CPTICI 

IF  (IPBC(5)  .BE.O)  GOTO  102 
C***  BESET  IITH  IBITIAL  DATA 
DO  100  1-1, K 
DC  ICO  J-1, 11 
ICO  D(t,J)«SS(I,J) 

JKS-1 

C*«*  DEFIBE  PLOT  CODES 

C**«  HARIIBG>-  VABBIBG>»  TRB  FOIICHIBG  PLOTTIBG  BOOTIBES  HAT  HOT  BE 
COfllATIEIE  FOB  CTBEB  IBSTALIATIOHS.  THE  OSEB  SHOULD  IBQUIBE  AT 
€•••  HIS  1BSTA1LAT10B*S  IBC6BAB8IBG  SEBVICBS. 

C*«*  CCRfUTE  TIRE  SPACIBG  FOB  PLCITIBG 
TOBG«TIBB(K) 

DO  101  1-2,21 

IF  (TCBG.CT.TSC  (1-1)  . AHD.TOBG.LB.TBG  (I)  ) TPTP-TBC  (I) 

IF  (TCRG.EQ.18G(I-1))IPTP-TFG(I-1) 

101  COHTIBOE 

CALI  PLCTIT(K.TPTP,1P,IFS,IISC,H,H0,XAX) 

102  IF  (BETBIC.be. 0)  GO  TO  113 
C***  VBITE  BESOLTS  IB  EHGLISH  OBITS 

•BITE  (JHBITE,103) 

103  FOBRAT  (1X,//,31X,68(»»*> ,/,31 X,*** ,66X, 31 X,* •• ,8X,48BF00BIB 


S2 

S2 

S2 

S2 

S2 

S2 

S2 

S2 

S2 

S2 

S2 

S2 

S2 

S2 

S2 

S2 

52 

S2 

S2 

S2 

S2 

S2 

S2 

S2 

S2 

S2 

S2 

S2 

S2 

S2 

S2 

S2 

S2 

S2 

S2 

S2 

S2 

S2 

S2 

S2 

S2 

S2 

S2 

S2 

S2 

S2 

S2 

S2 

S2 

52 

52 

52 

52 

52 

52 

52 

52 

52 

S2 

S2 


510 

511 

512 

513 

514 

515 

516 

517 

518 

519 

520 

521 
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529 

530 

531 

532 

533 

534 

535 

536 

537 

538 

539 

540 

541 

542 

543 

544 

545 

546 

547 

548 

549 

550 

551 

552 

553 

554 

555 

556 

557 

558 

559 

560 

561 

562 

563 

564 

565 

566 

567 

568 

569 


IB  SERIES  AIALTSIS  BITH  SPECIFIED  HARHOBICS, lOX, ••*,/, 31X, •«« ,661  ,■ 
1**,/*31X,68(*4*)  ,/,6X,121(**»)  ,/,6X,  ,19X, • ( •,  19X,*  I * r19X,«  I •.  19 

1X,»| *,19X,* I SI^I,*** ,/,6X,***,4X,10HDATA  POIBT,5X,*  1 • ,7X,4HTIRB,8 
1X,*|*»6X,6HBIIGHT,7X,»|*#3X,11MPITCa  ABGLE,5X, •( *,4X, 10HPITCH  BATE 
1,  5X,  • I *. 5X,  8BAIBSPEED, 6X,  •♦•,/,  6X, ••*, 1 9X,  •!  •,6X,6H  (SECS)  ,7X,»|*,7 
IX, 5H  (IBF)  ,7X,«  1 *#4X,9H(BADIAB5)  ,6X,«  (*•  3X,  12H  (BALIAB/SEC)  ,4X,*  | * ,S 
1X,8B|FI/SEC),6X,***,/,6X,»**,19X,*|*,19X,*|*#19X,M*#19X. •(•.19X,* 

II*,  19X,»*«,/,6X,«»», 119  (•-•)»•••) 

DO  1C4  1-1, R 

104  BBITE  (JHBITE,105)  I,TIHE  (I)  ,F1  (I)  ,F2  (I)  ,F3  (I)  ,F4(I) 

1C5  FCBBAT  (6X. • •• ,7l,I3,9X, • | • ,6X,F7. 3,6X, * | * ,5X, F9 .3,5X,* | * ,3X,F11 .7 
1,5I,*I*,4X,F10.7,5X,*  |•,5X,F8.4,6X,•••) 

•BITE  (JBBITE, 1C6) 

1C6  FOBEAT  (6X,***,119X,***,/,6X,121(***)  ,/,6X,***  ,1 9X,  * | * , 19X,  • | * , 1 9X 
1,* |•,19X,•J•,19X,• I *,19X,*4*,/,6X,*4*,4X,10HDATA  POIBT,5X, • | • ,7X,4 
1HTIRE,8X,*1»,5X,7HDIHSITI,71,*|*,2X,15UABGL4  OF  ATTACK, 2X,« )*, 41,1 
11HTinPEBA10BE,4X,* ( • ,3X,12HACCELERATI0H,4X, ,/,oX,* •• , 19X,* I *,6I 
1,6B(SECS)  ,TI,«  |*,3X,12H(SLDC/FT4*3)  ,4X,  *|  *,4X,  9H  (BADIABS)  ,6X,*|*,6 
IX, 7H  (DEG-B)  ,6X,*| *,4X,11H (FT/SEC**2) , 4X, •••,/, 6X,* , 19X,« | *,19X,* 
1J*,19X,*I*,19X,*|*,19X,*|«,19X,***,/,6X,***,119C-*)  ,*••) 

DC  1C7  I«1,K 

107  BBITE  (JBBITE,108)  I,TIRE  (I)  ,F5  (I)  ,F6  (I)  ,F7  (I)  ,F8(I) 

1C8  FOBRAT  (6X,**»,7X,I3,9X,* |•,6X,F7.3,6X,•|•,4X,F10.8,5X,•| *,4X,F11. 
17,4X,M •,7X.F6.2,6I,*| *,4X,F9.5,6X,*4M 

BBITE  (JHBITE,109) 

1C9  FOBRAT  (61, , 119X ,* •• ,/,6I,121 (• ••) ) 

•BITE  (JSBITE,110) 

110  FOBRAT  C6X,***,12X,*|*,10X,*|*,22X,*l*,10X,M  *,15X,*|*,13X,*|*,14X 
1,»| *, 161, ••*,/, 61, •♦*, IX, 10HEATA  POIMT, 1X,*J * , 3X,4RT1HB,3X,  * | * ,1X, 
120BAHGLE-OF-ATTACK  BATE,1X,  • ) • , IX,  8HALTITODE,  I X,  •)  • , U#  33HALT1TOOE 
1 BATI,1X,«| •, 1X,11R4LT.  ACCEl. , IX,* ) * ,1 X,12U VEST.  ACCEL. , IX,* )*,  IX 
1,14RE1ET.  DEFLECT.,  IX, ***,/,6X,***,12X,  * 1*,2X,  6U  (SECS)  , 2X,*  | • , 5X,1 
12B(SADIAB/SEC) ,5X, • ) • ,3X,4H  (FT) ,3X, •)• ,4X,8H (FT/SEC)  , 3X,«  t*,1X,11H 
1(FT/£EC**2)  ,1X,*I  *,2I,11H(FT/SEC*42)  ,1X,«  | • ,3X,9H(aADIAHS)  ,4X,***. 
V,6X,***,12X,*  |*,10I,*|*,22X,*I*,10X,*|*,15X,*  I*  ,13X.  * | *,  141,*  | • ,1 
16X,***,/,6X,  •♦*,119  (•-*),*••) 

• BITE  (JHBIT£,111)  (I,TIHE  (I)  ,F9  (I)  , F10  (I),F11  (I),F12  (I)  ,F13(I)  ,Fl 
14(I),I-1,K1) 

111  FOBRAT  (6X, ••*,4X,I4,4X,* |*,2X,F6.3,2X,*|*,5X,F12.9,5X,*| *,lX,r8.2 
1,1X,*I* ,4I,F7.2,4X,*I *,2X,F8.2,3X.* |•,4X,r6.2,4X,'|•,4X.f8. 5,4I,** 
1*) 

BBITE  (JVBtTE,112) 

112  FOBRAT  (6X,*»* ,12X,* | *, lOX,* | *,22X,* )*, lOX, * | * ,1 5X, • | . 13X, * | * , 1 41 
1,  • I *,  161,  •♦*,/,6X,  121  (*••)) 

GO  TC  120 

C***  BBITE  BESOLTS  IB  SI  OMITS 

113  BBITE  (JBBITE,114) 

114  FOBRAT  (1X,//,31X,68('»*)  ,/,31X,***  ,661, *•*,/.  311.*  ♦*,  81. 4eHFOOBIE 
IB  SEBIES  ABALTSIS  BITH  SPECIFIED  HAHROMICS,10X,* ,/,31 X,*» • ,661,* 
l**,/,31X,6ar**) ,/,6Z,121 (•♦•) ,/,6X,***,19X,*|  *,191,* |*,19I,*( *,19 
IX,*  t*, 191,*  J*,19X,*** ,/,6X,***,4X,10HDATA  POIMT, SX,  • ( * ,7X,4HTIHE,8 
IX,* I •,6X,6HBEIGHT,7X,« 1 *,3X,11HP1TCH  ARGLB,SX,*)  *,4X, 10HPITCR  BATE 
1,5X,*|* ,51, 8HAIBSPEED,6X, *•*,/, 6X,***,19X, * I*, 6X,6H (SECS)  ,7X,*|*,5 
1X,9B(HEBTOHS)  , 51,  •)•  ,4X,9H  (BADIABS)  ,6X,  * ) *,3X,  12  U(BADIAR/SEC)  ,4Z,* 
11*,6X,7H(B/SEC) .6X,***,/,6X,*«*,19X,*|*,19X,*i*,19X.* |*,19X,*|*,19 
IX, • I *, 191, •♦*,/,6X,***. 119  (*-•),*••) 

DO  115  1-1, K 

BS-F1  (I)*4.4482C0 

TS-I4  (I)*0.3C4800 

115  BBITE  (JBBITE,105)  I.TIRE  (I)  ,HS,F2  (1)  ,F3  (1)  , VS 
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236 


I 


■>t1E  |J«IXTB,116)  S2 

116  PCiBllT  i6l,**»,119X, 61, 121(**M*/.W,***#19X,*J*.19X,*|*»19X  SZ 
1.* I •* 19X,' I '»19X,* I 19X,***,/,bX.***,4X.10UU4Il  PaiNT,5X,* |»,7X,4  S2 
1HTIRE,8X,M',^X«7H0IMSITX,7X,«l*«2X,15HAIioLe  UP  ilTACK,  2X  ,*  1 * » « X , 1 S2 
11BtlREBSXT’JSE,4X,*  1 • , 3X  , 1 2H  *Ct  ELtfcATIOB,  «1,  • ••  •*  , 19X,»  | * • 6X  S2 

1,6H(SFCS)  ,7X,*  I * ,UX,9H(KG/n«*3)  ,6X, * | • ,4X,9h  (A AUlAKSJ  ,6  X,  * | * »6Z,7H  S2 
1(D£G-K)  ,6X,*|  ••'*X,10H(«/SIC**2)  ,6X.  * ,/,OX  , • ♦ | • 1 9X  , * | . 19  S2 


1X,»|'.19X,* |•.^9X,'  I '•1SX,«**,/,bX.»**. 119 S2 
OC  117  1-1, X S2 

OS»P;  tI|*515,38C0  S2 

AS«fB(X)«0.304ec0  S2 

IX*P7<I) *0.5555556  DC  SZ 

117  WRITE  (JWRITE,10e)  I, T IBE  (I)  ,DS,F6  (1}  ,TK,  Ai  S2 

WtllZ  |JWBZ1E,109)  S2 

WBITI  (JWBITl,119)  S2 


118  PCPBAT  (6X,»**,12X,»|*.10X,»|*#22X,*r.10X,»|*#l5X,M*»13X,*|**1‘»X  S2 
1,»  I •#16X,**»,/#6X,»**  ,11,10  HEAT  A PgillT,  1X,  • | • 3X#**HTISE,  3X,  • J * . 1 X,  SZ 
120 BAIIGLI-OP- ATTACK  BATE,  IX,  • 1 *•  1X,6H ALTITUDE,!  X,  *J  * • 1 X,  13HALTIT7DE  S2 

I BA1E,1X,*|  *«1X,11HA1T.  ACCEL. , U, • | *, 1X, UHVEBT.  AClCL. , 1X , • | , U S2 
1,14HELEV.  DIELECT., IX, «**,/f6X,*«*,l2X,«l**2X,6H(S2CS|  ,2Z,*  |',5X,1  SZ 
12H  (BACIAIt/SEC)  ,5X.<  | , 1 X , 8H  IRETEBS)  , 1 X,  • 1 * ,4  a,  7U  (R/5EC)  ,4Z,*|',2X,  S2 

II  OH  |R/SIC**2)  ,11,*  I ',2X,10H|H/StC**2)  ,2X,*  J • , 3X,  9H  (BAQIAMS)  ,4X,»  *•  S2 
1,/,6X,«**,12X,M*.1CX,M'.2:x,*|*,10X,*|  M5X,M  *,1  JX,M  * •I**!,*  I S S2 


116X,'*',/,6X,'*«,119(*-*|  SZ 

DO  119  1-1, K S2 

HS«riQ(I)  47.3048D0  S2 

HOS-F11  (I)*0.3048D0  S2 

HDCS-E12(1) *0.3C48D0  S2 

AZS«f13(I)*0.3048DO  S2 

119  WBITE  (ONSITE, 111)  I,T18E  (I)  ,F9  (I)  ,HS,HDS,UODS,AZS,  F14  (I)  S2 

WHITE  (JVRIT£,112)  S2 

€•*•  POICH  BISOLTS  S2 

12C  IF  (IPBC(6)  .NE.O)  GO  TO  125  SZ 

WRITE  (0PnBCR,121)  (TITLE (I) , I- 1,20)  S2 

121  FOBBAT  (20A4)  S2 

WBITE  (OPOBCH,122)  K,S,BHO,G,TT  S2 

122  FOBBAT  (110,4015.6)  S2 

DO  123  1-1, K S2 

123  WBITE  (JPaNCH,124)  TIRE  (I)  ,M  (1)  ,F2  (I)  , FJ(I)  , F4(I)  ,F5  (I)  ,P6  (1)  ,F7  ( S2 

II)  ,I8(I),E9(1)  ,f10(I)  ,F11(I),F12(I),Fl3(I),Fl4a)  S2 

124  FOBHAT  (3D2 5. 1 6/ 3D2S.  1 6/3D25 • 1 6/3025. 16/302S. 1 6)  SZ 

€•**  TBIX5FEF  TO  SEAE  REH  DATA  CE  TO  COMTIWUE  LOOP  S2 

125  BETOBR  SZ 

C**«  EBBOB  ICEBTIFICATIOB  HESSAGE  SZ 

126  WBITE  (JWBITE,127)  SZ 

127  FOBBAT  (1 X,/// ,20 1,  *THE  SPECIFICATION  OF  IFi(7)  TO  NC(?)  IS  INCOBB  S2 

ItCT.  PFOCEEDIMG  WITH  NEXT  DATA  SET,  IF  ANX.*}  S2 

IBB8-1  S2 

BEIDBI  SZ 

ElO  SZ 
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SOBBCQTIHE  PLQTIT  (K,TPTX,IP,IFS,IPBC,H,  HO,XAX)  PL 

C PL 

C«*«  SUBBCUTIBE  PLOTIT  PLOTS  TIHE  HISTOBIES  PL 

C PL 

IBPllCIT  BEAL*8  (l’H,0*Z)  PL 

DinEBSIOB  KD(5),1P(14),IFS(11),IPSC(9),H(450),HO(450)  PL 


CONBCB  TITLE(20),D(«5C,11),TIHE(450),A(100),B(100)  ,F1  (4  50)  , F2  (4SC)  PL 


1 

2 

3 

4 

5 

6 
7 


1,F3  (450),E4  (450), F5  (450)  ,F6  (450)  ,F7(450)  ,F8(450)  ,TT,BBO,PI,G,  JKS,H 
1ETBIC,JBEAD,JBBITE,JPOHCH,IEBB 
CCRBCB  /CASBI/F11 (450) ,F12(450) 

CCBflCB  /TEHP1/ST (450,4) ,PAt (6) ,PSL,TSL,IPAB 

CORBCB  /TZNF2/F9(450)  ,F10  (450)  ,F13(450)  ,Fl4(4S0)  ,1P  (6)  ,H{6) 

BEAL*4  XBD(4,45C)  ,XD(4,450)  ,XBD(4,450)  ,XD(4,«50)  ,IPTP 
C 

TPtl-TPTX 
DO  1 1-1, K 
IF  (I.IE.5)  KO  (I)«*1 
DO  1 J-1,4 

1 XBD|J,I)-T1EE(I) 

C*«*  PLOT  WEIGHT  TIRE  HISTCRI 
IF  (IP(1)  .NE.C)  GO  TO  4 
1-1 

IF  (IFS(1).EQ.0)N-2 
DO  2 1-1, R 
TBD(1,1)-D(1,1) 

IF  (IFS  (1).EO.0)XBD(2,I)-F1  (I) 

IF  (BETBIC.  NE.0)TBD  (1, 1)«TBC  (1, 1)  *4.448200/100.0  00 

2 IF  (BETBIC. BE. 0. AND. IFS(1)  .EQ.O)  IBO  (2,1) -IfiD  (2  ,1)  *4. 448200/ 100. 0 DO 
CALI  FICSIZ  (10.0,10.0) 

IF  (BETBIC.BE.O)  GO  TO  3 

CALL  GRAFF(8-0,C.0,TPTP,5.0,1,»TIHE  (SECS) ,XBD, XD,5. 5, 3500. 0, 4500 

1.0. 2, 5C.0,1,*W£ICHT(lBE).*,TBC,XO,1,4,B,450,K,K,K,K,0,KD,1,'  _<) 

GO  TC  4 

3 CALL  GBAFF(8.0,0.0,TPTP,5.0,1,*TIH£(SECS)  ■ ,ZBD,  ZD,  5. 5,  150.  0, 200 .0 

I, 5.C,1,*WIIGHT(llIWTCHS)/100.»,XBD,ID,1,4,i,450,K,K,X,K,0,KD,1,' 

1) 

C***  PICT  FITCH  ANGLE  TIRE  RISTCII 

4 IF  (IP(2)  .HE.O)  GO  TO  6 
N*1 

IF  (IFS  (2).EQ.Q)R«2 
DC  5 1-1, K 

IBD  (1,1)-D(I,2)*100.000 

5 IF  (IFS  |2).EQ«0)TBD(2,I)«F2(I)*100.0DO 
CALI  FICSIZ  (10.0,10.0) 

CALL  GBAFF(B.O,0.O,TPTP,5.O,1,«TlBE<SECS)_*,lBD,XD,5.5,-aO.O,8O.O, 

110.0,  1, 'PITCH  ANGLE  (BADIAM)  X 100  • , IBD, ID, 1 ,4 ,W ,450 , K, K, X, K,0, RD, 

II, '  •) 

C***  PLOT  PITCH  FATE  TIRE  HISIOBX 

6 IF  (IP  (3). RE. 0)  GO  TO  8 
N-1 

IF  (1FS(3)  .EQ.0)R-2 
OC  7 1-1, R 

TBO  (1,I)*D(I,3) *100. ODO 

7 IF  (IFS(3).EC«0)IBO(2,I)»F3(I)*100.0DO 
CALL  PICSIZ(10. 0,10.0) 

CALL  GBAFF(B.O,0.0,1P1P,5.0,1,'TIHE(SECS).'  ,XBO, XD,5. 5,'80. 0, 60 . 0, 

110.0. 1, 'PITCH  BATE(BAO/SEC)  X 100.* , XBD, ID, 1 , 4 ,R ,450 , R, R,R, R,0 , RD, 

m* 

C***  PLOT  IIBSPBEC  TIRE  BISTCBT  t 

8 IF  |IP(4).ME.O)  GO  TO  11 
R-1 

IF  (IFS  (4).EQ.0)N-2 
DO  9 I«1,R 
IBD(1,I)-D(I,4) 

IF  (IFS(4).EQ.C)XRO(2,I)-F4(I) 

IF  (HETBIC.  BE.0)TBD(1,I)-TBC(1,I)  *0.304800 

9 IF  (RETBIC.IE.O.ARD.IFS  (4)  .EQ.O)  IRO(2,I)-XBO(2,I)*0.304BD0 
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PL 

34 

PL 

35 

PL 

36 

PL 

37 

PL 

38 

PI 

39 

PL 

40 
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PL 

45 
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PL 

49 

PL 

50 

PL 

51 

PL 

52 

PL 

S3 

PL 

54 

PL 

55 

PL 

56 

PL 

57 

PL 

58 

PL 

59 

PL 

60 

PL 

61 

PL 

62 

PL 
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PL 
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CILL  PICSIznO. 0,10.0) 

If  ((rfTBIC.BE.Q)  GO  TO  10 

Citl  GFfPf  (8. 0,0.0,  TPIP, 5.0,1, ‘TIHEtSECS)  • ,XH  0#  ZD,  5.  5,  80. 0 , 300,  0. 
12C.C,1,'»IBSPIEC(FT/SEC)^',1BD,fD,l,4,ll,450.K,B,K,K,0,KD,1,«  •) 

GC  TC  11  I 

10  CEll  GBlfr(8.0,0.0,TPTP,5.0.1,»TIflK(SECS)  '.18  0,  XD,  3.  5,  25.  0 , 100. 0, 

15.0. 1,'IIFSPEEC(n/SEC)_*,tBD,XD,1,4,ll.450,K,K,K,K,0.KD,l,»  •) 

C***  PICI  DEiSITT  TI8E  HISTOPY 

11  IP  (IP(S).SE.O)  GO  TO  1« 

M>1 

IF  |IfSl5).EC.0)R»2 
DO  12  I«1,X 

IPO  n*I)»D  11,5)  *10000.0  00 

IF  JIPS  (5)  .EQ.C)  IRD  12,I)=F5  |I)  *10000.000 

IP  (PETEIC.  R£.0)TBDn.I)=D(I,5)*315i.8DO 

12  IP  (BETFIC. RE. 0. AND. IPS|5).EC.0)XHD(2,I)«F5|I)  *5153.800 
CALL  PICSIZ(10.C,10.0) 

IP  IBETEIC.ME.O)  GO  TO  13 

CALI  GBAPP(B.0,fl.0,TPlP,5.C,1,*TIHE  (SECS)  • ,XfiD, XD,5. 5, 14.0, 2«.0,2 
1.0:l,|DE!tSITl(SlDG/ET**3)  X 10000.*  , EBD,  Eo,  1 ,4  ,i  ,430,  K.  K,  K,  K,  0 , KD, 

GO  TC  14 

13  CALI  GBAPF(8.0,0.0,TP1P,5.0,1,*TIBE(S£CS)_*,XBD,XD,5.5,6.0,  12.0,1. 

10.1, *DEFSITI(KG/B**3)  X 10_  *,  YBD,.XD,  1 ,4, 8,450,  K,  K,  K,  K,0  , KD,  1 , • •) 

C***  PLOT  AFGIB  CP  ATTACK  TIBE  HISTCBX  ^ 

14  IP  (IP(6).«E.O)  GO  TO  16 
■-1 

IF  (IPS  |6).EC.0)B»2 
DO  15  I«1,K 

IBD(1,I)>D(I,6)«100.0DO 

15  IP  (IPS  (6).EQ.0)IBD(2,I)«P6(I)*10O.0D0 
CALI  PICSIZ(10.0,10.C) 

CALL  GBAPP  (8.0.0,C,TPTP,5,C,1,*TIBE(SECS).*,XaD,XD,5.  5,-5.0 , 40. 0 ,5 

1.0. 1.*ABGLE  OP  ITTACK(BAD)  X 100.*  , IBD,  XD,1 ,4,  8,450  , K,  K ,K,  K ,0  , KD,  1 

C***  PLOT  TEHPEBATOBB  TiBE  HISTOBT 

16  IP  (IP(7)  .ME.O)  GO  TO  19 
N-l 

IP  (IP5(7).EQ, 0)1-2 
DC  17  1-1, K 
TBD(1,I)-D(I,7) 

IP  (IfS(7).EC.0)TBD|2,I)-P7(I) 

IP  <BETFIC.IE.O)TBO(1,I)-5.0/9.0*(0(1,7)''491.72DO)  *273.1800 

17  IP  (BETBIC.be.  0. ABO. IPS  (7)  .EQ.U)  IBD  (2,1)  -5.0/9.0*(P7  (I)  -491.72)  *27 
13.1600 

CALL  PICS1Z(10.C,10.0) 

IP  (RETBIC.IE.O)  GO  TC  18 

CALL  GBAPP  (8.0,0.0,TPTP,5.0,1,*HHE(SECS)_*,XaD,XD,5-5,450.C,550.0 
1,25.C,1,*TEHPEH1TDBE(DEG-B).*,IBD,ID,1,4,B,450,K,K,X,K,0,KD,1,*  _• 

GO  TC  19 

18  CALI  GP  APP  (8.  C, 0.  0, TPTP, 5. C,1,  *1188  (SECS). •,X8D,  10,5.5,250.0,300.0 

1.10.0. 1,*TEHFEfiATDBE (DEG- K)  .*, YBD,ID, 1, 4,8,450, K , A, K, K,0, KD, 1 , • _• 

C***  PLOT  ACCELEBATICB  TIRE  HISTCBI 

19  IP  (IP(8)  .HE.O)  GO  TO  22 
B-2 

IP  (IPS (8). EQ. 0)8-3 
DO  2C  1-1, K 
IBD  (1,I)-D(I,8) 
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PL 
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127 

1 (F3  (I)-P9(I))  *DCCS(F6  (I))-P8  (I)  *0SIB(P6  (1)1) 
If  iirS(8).EC.C)YBC  (3,I)-P8  (I) 

IF  (BETFIC.EQ.C)  GO  TO  20 
IPD(1,I)  = Y9D(1,I)*0.3048D0 
YRC  (2,Z)-YSC(2,I)*0.3C4eD0 
IP  (IPS(8).EC.O)THD(3,I)-IBC(3,I)*0.3048DO 
20  COBTIRDE 

CALL  PlCSlZdO. 0,10.0) 

IP  (BETFIC.BE.O)  GO  TC  21 


1 _•) 

GC  TO  22 


1 

C***  PICT  ARGLE-OP- ATTACK  BATE  TIBE  HISTOBY 

22  IF  (IP(9) .BE.O)  GO  TO  24 
W-1 

DO  23  I*1,K 

23  TBD(1,I)-P9(I)  *100.0D0 
CALL  FICSIZdO. 0,10.0) 


1K,K,C,KD,1,»  .*) 

C***  PLOT  ALTITUDE  TIBE  BISTCBI 
24  IP  (IP(  10)  .ME.O)  GO  TO  30 
M-1 


1C(9).£Q.0)))B-2 


1(8)  .LT.2.Am:.IPRC(9).NE.O)))8-3  " i J • U 

IP  (IPS  (9)  . EQ.O.  AMD.  (IPBC(8)  .GE. 2.  ANO.IPBC  (9)  . ME.O)  ) M-4 
DC  28  1-1, K " 

TBD  (1,I)»D(I,9)/100C.0D0 

IP  (IPS  (9)  .EC. 0)  GO  TO  25 

If  (IPfiC(8)  .GE.2)  YBD(2,I)  *H  (I) /1000.0DO 

IF  (IFBC  (6)  .GE.2.  ABC.  IPFC  (9)  .ME.O)  YBU(3,I)  -FlO  (I)/1000,0DO 
IP  (IPFC  (8)  .LT.2)  YRD(2,I)-P10  (I)/1000.CDO^ 

GO  TC  26 

25  TBO(2,I)-P10(I)/1000.000 

IP  (IPBC{8)  .GE.2)  TRC(3,I)  «H  (I)/10CO.CO0 

IP  (I  PRC  (B)  .GE.2.  AMO.  IPFC  (9).  ME.O)  Y BO  (4,1)  -FI  0 (I)/1000.0DO 

IP  (IPRC{8)  .tT.2.ABC.IPBC(9).ME.O)  YHO(3,I)»P10a)/1000.0DO 

26  IF  (BETBIC.EQ.O)  CO  TC  28 
DO  27  J-1,M 

27  YBD(J,I)-IHD(J,I)*0.3C48DO*10.000 

28  CCMTIMDE 

CALL  PICSIZ (10-C,10.0) 

IP  (BETFIC.  tE.O)  GO  TO  29 

CALL  GHAPP(8.0,0.0,TPIP,5.0,1,*TIBE(SECS)  * , XB  0,  XD,  5,  5. 2.  0,  16  0 

(8»0, 0.0, TPTP, 5.0,1,  *riRE  (SECS)  * , XBO,  XD,  5.  5,  O.  0. 48  0 

10,1,.ALTITUCE(R)/100  .*.IRD,YO,1,4,i.450,K,i,X,i,0;KDd^ 
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PICT  mitaOE  ilTE  IIPE  HISTOSl 

30  xr  (IP(II).IIE.C)  CO  TO  3b 
11  = 2 

IP  |IPBC(8)  .CE.2)»»3 
DO  *32  1*1, S 

(1) 

TRC|2,t)»-Pbn)*F8n>/C 
IP  lIPRCfS)  .GE.2)  YRC(3»11«HD(1) 

IF  |RETFIC.IQ-0»  GO  TC  32 
DO  31 

31  TRO  (J.1|*YSC  (J, I)  *0.304800 

32  COmXKUE 

CAll  PICSIZ  |10.0»10.0) 

IF  CPETBIC.IIE.O)  GO  TO  33 

C*ll  GBUPF  (8. 0, 0. O.TPIP.S.  0.1,  •TIRE  (SECS)  0,10,5. 

10,  lO.C,  1,«ALTIT0CE  B ATI  (Fl/SEC)  , YKD,  Y D . 1 , 4,  M ,4  , K, 

1*  _*J 

GC  TO  34 

33  CAll  GBAPF(8.0.C.C,TPTP,5.C,l,TIHE(SECS).*,liiD,ID,5. 

14.0. 1,»A11I1DDE  BATE  (H/SEC).*,YBl/,YO,  1,4,  450, K,^,K, 

li 

C***  PLOT  AITITUDE  ACCELE8ATI0M  TIRE  HISTOKY 

34  IP  (IP(12)*>C*0)  GO  TC  37 
DO  35  I»1,K 

YBO  (1,I)  = F12  (I) 

35  IP  (RETSIC.IiE.O)YBD  |1,I)  = P12  (I)*0. 304800 
CALI  PICSIZflO. 0,10.0) 

IP  (HET6IC.BE.0)  GC  TC  36 

CALL  GRAFP(8.0,C.0,TPTP,5.0,l.*TIHE(SECS)_*,A*iD,XD,5. 

10.10.0,  1,'AlTnaCE  ACCElI8ATICII(fT/S£C**2)_'  ,I«i>,Yl),  1 
m,K,0,KC,1,*  _•) 

GC  TO  37 

36  CALI  caAFP(8.0,0.0,TPIP,5.0,l,TlHE(SECS)_»,X8D,XO,5, 

14.0. 1,*  ALTITUDE  ACCELEBATIOB  (a/SEC**2)  , YSl),  Y D,  1,4,1 

10,80,1,*  *) 

C***  PLOT  VEBTICAI  ACCEllBATICS  TIRE  HISTOBY 

37  IF  (1F(13).M£.0)  GO  TO  41 
M = 1 

IF  (IFS  (10)  .EQ.C)  H«2 
DC  39  1=1,8 
IBCn,l)»C*I,10) 

IF  (IFS(IO)  .EQ.C)  YBD(2,I)*P13(I) 

IP  (RETBIC.EQ.O)  GC  TO  39 
DO  38  J=1,M 

38  YBO  (J,I)-YBC  (J, I)  *0.304600 

39  COMTI8UE 

CALL  PXCSIZ (10.0, 10.0) 

IP  (RETFIC.BI.O)  GO  TC  40 

CALL  GBAFF(8.O,C.0,TPTP,5.O,l.*tIHE{SECS).*,XaD,XD,5. 

14.0. 1,*YEBTICAL  ACCELEBATICB  (FT/S£C**2)  _* , XKD, YU, 1,4, 

1.0, RC,1,*  .*) 

GC  TC  41 

40  CAll  CBAPP(8.0,0.0,TPTP,5-0.1,*XIHE(SECS)_*,XBD,XO,5 

12.0. 1,* TEST  1C AL  ACCELEBATIOB  (B/5EC**2)_* ,YEU,  YU, 1,4, 
10,80,1,*  _•) 

C***  flCT  ELIYATOB  CIFLECTIOi  TIPE  HISTOBY 

41  IF  (IP(14).BE.O)  CO  TO  43 
«=1 

IP  UFS(11).EQ.C)B-2 
DO  42  1=1,8 
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YPD(1,I)-D  (I,  11)  *100.000 

42  IF  (IFS  (11)  ,IC.C)  YBD(2,I)  *P14(I)*100.CD0 
CAll  FICSIZ  (10.0,10.0) 

CAll  GRAPF(8.0.C.O,TP1P,5.0,1,*TIHE(SECS)_*,IBD,XD,5.5,-25.0,25.0, 
15.0,1,«ElEYATCa  CEFIECTICM  (f AO)  X 100_* , IBD, Y 0 , 1 ,4, H , 450, 8, 8, 8,8,0 
1,8D,1,*  .*) 

43  BETOBM 
END 


SOBFCOTINE  SEC 3 (8, X AZ , LSP, IT 1ST, LL, MUB, OSPS) 

C 

c***  S08BC0TIHE  S£C3  CAICOIATES  EXASES,  PHASE  SHIFT,  ABO  OTHEB  DATl- 
C***  CEPENCEIT  PABARETEBS  EY  A fl miHIZATlOM  TECHKIQUE  ABO  ADJUSTS  THE 
C***  DATA  ACCOSDIHGIY 
C 

IflPlICIT  BEAL*a  (1-H,0-Z) 

DIREBSICH  UR  (2,6)  ,0UK(2)  ,P(3),X  (3)  ,TOL  (2)  ,TUK  (21  ) ,TUJ  (6)  ,TH88(36), 
1PB(21),CC  (6),C(6,6)  ,Z  (6 , 1 ) , MB  (100)  , LSP  (9)  . BI  ( 36)  ,OU  (2)  , CO  ST  (10),  SO 
IV  (1C, 6)  ,ACOST(10)  ,SL(45C,3)  , SB  (450,  1)  ,SUR(250)  ,0FPA  (4  50)  ,PPAl  (450) 
1,PFA2  (4  50)  ,SA  (450,2) 

CORflCH  TITLE(20)  ,D(45C,11)  .TIRE  (450)  , A (1  00)  , B ( 10 0)  . F 1 (450)  ,P2  (450) 
1,P3  (45CJ.P4  (450)  ,P5  (450)  ,P6  (450)  , P7  (450)  ,P8  (45  0)  ,IT,BHO,PI,C,  J8S,S 
lETaiC,JaEAD,JBRlTE,JPUBCH,IEBB 
COBHCll  /CARFY/F11  (450)  ,F12  (450) 

CCflflCB  /TEBEI/ST  (450,4)  ,PAF  (6)  ,PSL,TSL,  IPAB 

CCRHCB  /TEBP2/F9(45C)  ,F10  (450)  ,P13  (450)  ,P14  (450)  ,AP(6),li(6) 

IBTEGER  LISFR ( 10) /O, 1,1, 1,1, 1,1, 1,1,1/ 

C 

C***  miTIAlIZE  PABARETEFS 
LCBT=C 
IRAX>10 
ITEST=0 
00  1 J*1,6 

IP  (II.GT.1)  R (J)  = U (J)/2.0D0 

1 PA8(J)  =0.000 
X1»P£I/TSI 
X2*f10  (1) 

C***  CCHFUTE  PLIGHT  PATH  ANGLE  ABO  ITS  DERIVATIVE 
00  2 L=1,8 

PPA1  (L)=DABSIN  (F11  (L)/P4  (L)  ) 

PFA2  (L)  >PFA1  (L) 

DFPl(L)  *(F4  (L)  *F12(L)-P11(L)*Pa(L))/{P4  (L)  *DSQBT  (1.000-  (P11  (L)/P4( 
1L))**2)*P4(D) 

2 CCHIINOE 

C***  Fine  COflPATIELE  AHGIE  OP  ATTAC8 

3 BCNT«0 

DO  9 L*1,R 

C***  SOME  PCS  ABGLE  OP  1TTAC8  BT  BEUTOB  BAPHSOM 
ITB«C 
ALP  = F6(l) 

IPl-G*DSIR(PPA2tL))  ♦P8(l) 

XF2«G*0C0S(FFA2{L))  *DfPA(l)  *E4  (L) 

4 ITB»1TR*1 

PM«ST  (L,4)-1P1*DC0S  (ALP)-XP2*DSIM  (ALP)  *XAX*P3  (L)  *F3  (L) 

PXP=XF1*DSII  (Atn-XF2*CCCS  (ALP) 

P1IPF-XP1*DC0S  (ALP)  ♦XP2*DSIi  (ALP) 

BAD- (FBP/PHFE) *(FBP/PBPP) -2.000* (FI/PBPP) 

ALF1-ALE 
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IP  (lAD.LT.O.OCO)  GC  TO  6 
IP  UPIE*PRPP).LT.O.OCO)  60  TO  S 
ALP«ALP-PRP/riPP»OSCBT (IAC| 

60  1C  7 

5 llF»»tP-FRP/riPP-DSCIT(UO) 

60  10  7 

6 ALt«ILP-riP/MPP 
ncii«nciT*l 

GO  10  8 

7 IP  <CABS(ILPt-ltP).LT.t.0D-15.OB.ITl.eQ.20l  60  10  8 

GO  10  « 

C**«  POBH  COtPPICItBTS  POB  LEAST  SQUABES 

8 SB  |t,1)  «AIP 
SI  (1*1)  >1.0C0 
St(l,2)«P6(L) 

SL(t«3)-P«(L)«F6(L) 

9 CCBIlBOt 

IP  IBCII.IB.O)  illTI  (JIBITi.lO)  flCMT 

10  POBRAT  (1I«//,18I«  10«B**«  DQBIIIG  BliBTOB-BAPJiiOll  TO  PIBO  COflPATIBLE 
1 ABGIE  CP  A1TACR,  TBE  BCOTIIE  WISHED  TO  SEBB  COBPLSl  B00TS«I3,78 
1 T IBIS*  0/ /) 

C*»*  EBAC1  LEAST  SQUABES  TO  DETEBBIHL  BIAS  BHD  GAIB  ESTIHATBS 
CALI  ILSQAi  ISl,SR,E,3.1,%50,A50.15,SWB.IBB.JWaiIiJ 
BBITI  (JBBITE.11)  (SB  (L»1)  ^-1, 3} 

11  P0B8AT  (311«*C0BPATIBILITT  ISTIBATLS  OP  THE  ) BIAS  - SlPDES.IS. 
1/*311«*EIAS  AID  GAIBS  BETHEEI  IWPUT  |->  PIkST-OBOEB  GAIN  « **1? 
1D23.15»/«311»*ABD  CAICOIATEC  ABGLE  OP  ATTACK  | SECOBD-OBDCB  GAlB 
1 • **1PB23,1S«/) 

C***  CORPOTE  AB  ABCtE-OP-ATTACK  TABIAWCB  IHDtCATlOB  ABO  MEW  TALOES  OP 
C**«  ABGIE  CP  ATTACR 
ATI*O.ODO 
DO  12  1-1,K 
SA(1,1)*P6(L) 

C1D-E6(1) 

P6  (II  *SB  (1,  1)  *76  (L)  • (SB  (2,1)  ♦P6  (L)  *58(3,  1)  ) 

12  AT1-AT1«(P6(L)-0LD)  •(P6(L)-C1D) 

■ BITE  (JIBITE,13)  ATI 

13  POBRAT  (31E,MIGLE-0P-ATTACB  TABIAWCE  XBOICATIOW  » • . 1PD1  3, 6.//I 
CRICK  POB  IBCIEASIBG  IIT  EBBCB 

IP  (ICBI.BQ.O)SATI-ATI 
IP  (ICIT.EQ.C)  GO  TO  16 
IP  (ATI.CT.SATl)  GO  TO  U 
SATl-ATI 
GO  TO  16 

€•••  BESET  ABGLE  CP  ATTACK  ABD  PlICHX  PATH  AB6LE 
U DO  15  L>1,K 
P6(t)>SA(L,  1) 

IP  (1CI1,EQ,1)SA(1,2)«PPA1(1) 

15  PPA2(L)«SA(L,2) 

C***  BEGIB  LOOP  POB  SOCCESSITE  HIRIBIZATIOBS 

16  CALI  PBX(K,I6,T1RE,F9,P14,1,1S,3) 

C***  test  POi  HillRUR  ITERATICB  CP  IBCBBASIBG  PIT  BBBOB 
IF  (tCBT.GE.10.OB. ATI. GI.SATI)  GO  TO  19 
C***  0E1EFPIIE  CCHPIIIBIIITT  ESTIBATBS  POB  PLIGHT  PATH  ABGLE 
XGAR-F2  (1)-P6  (1) 

IP  (LCBT.BE.O)  XGAH»PPA2(1) 

C*«*  PCBR  THE  CQEFPXCIEBTS  PCB  LEAST  SQUABES 
5R(1,1)  -XGAH 
SL(1,1)»1.0CO 
SL(1,2)-PPA2(1) 
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109 

SL(1,3)«PPA2(1}**2 
DO  17  L-2,K 

€•••  IBIECFA1E  BATES  POB  PLIGHT  PATH  ABGLE 
XGAH*F2  (L)>F6(L) 

SB(l,1)>XGAR 
St  (1,1)  >1.0D0 
SL(t,2)  *PPA2(L) 

17  St  (t,3)*PPA2(L)*«2 

C*«*  ERAC1  LEAST  SQUARES  PCB  BIAS  ABD  GAIMS 

CAll  ItSQAB  (SL,SR,R,3,1,4S0,«50,15,SHK,1EB,JWBITE) 

CORPOTE  THE  FITTED  FLIGHT  PATH  ABGLE 
DO  ie  t«1,K 

IF  |ICBT.GT.C)SA(L,2)«PPA2(I) 

18  PPA2  (t)  »SH  (1,1)  ♦SB(2,  1)  *PPA2(L}  *SB  (3,1)  •PPA2  (L)**2 
C***  OBIAIB  ITS  CEBITATITE 

CAll  FBI(K,PPA2,TinE,OPPA,PlB,1,15,3) 

C*»*  RECORFOTE  CORPAIIBLE  ABGLE  CF  ATTACK 
tCB1=IC BT^I 
GO  TO  3 

C*«*  CCRPUTE  BEB  ALTITUDE  ABD  STATIC  PBESSUBE 

19  RX>X2 

DC  21  t-1,R 
IP  (t.lQ.  1)  GO  TO  2C 

HX>BX*0.5D0*(TIR£(1)-TI8E(L-1))«(P4(L)*DSIB(PPA2  (L)  ) ♦PT  (L-1)«D5IB( 
1PPA2(t-1))) 

20  5T(t,2)«X1*P7(L)*(1.0D0-6.86D-6*HX)  ••4.26D0 

21  CCB1IR0E 
XPAF>O.COO 

DC  46  t«1,LRAX 
IF  (Lt.EQ.BUR)  GC  TC  25 
HBITE  (JBBITE,22)  LL,L 

22  POBRAT  |3lX,*ITERAIIOi»,I2,3X,JSUBIIERlTIOB»,I2,/J 
C***  STOSF  DELTA  TALOES 

DC  23  I«1,6 

23  SDT  (t,I)«PAB  (I) 

C***  IBITIA1I2E  HATBICES 

DC  24  JXP*1,21 
RB(JXP)-0.3CC 
IP  (JXP.GT.6)  GC  TO  24 
CC(JXP)  «O.OCO 

24  CCIIXRUI 

C«*«  CORPUIE  RAXIRUH  PBESSUBE  ABO  ACCELEBATIOB 

25  XHAX*DAES  (ST  (1,2)) 

IRAX>DAeS(ST(1,4)) 

DO  26  JXP-2,R 

IP  (CABS(ST(J1P,2))  •6T.XflAl)XHAl*DiBS(ST(JXP,2)| 

IP  (DABS(ST|JXP,«))  •GT,TBAX)XSAX*DABS(ST(JXP,4)| 

26  COBTIBOE 

C*4*  CCRPUTE  BEICBT  PACTCBS 
DW  (1) -1  .000/ (XnAX*XHAX) 

OH  (2)  »1  .ODO/(IflAX*TRAI) 

X(1)*0.000 

K(2)«0.CD0 

X(3)*0.0D0 

TOL(1)-C.OOO 

TOl(2)»0.0D0 

C**4  BEGIB  COHPOTIHG  PABABETEBS  POB  PARTIAL  DEBIPAIITE  ITALOATIOBS 
DC  35  1-1, K 
X4-F3(I)-F9(I) 

I5-P2  (I)-P6  (I) 
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240 


X6«F3(X)«F3CI) 

X7«G«DSII(F2  (in 
X8«G*0CQS(F2(I)) 

X9«F8(I)*DC0S(F6(I)) 

Z10«F8(I)  •DSIM  (F6(in 
Z1t-F«(I)*Z«*DSII(F6(I)  ) 

X12-F«(I)  *X«*DC0S(F6(Z)) 

X13-X12-X10 

CBXCR  FOB  XIITIIL  POIIIT  CBLCOUTIOB 

IF  a.BI.1)  GO  TO  27 

X(1>»X2 

X3»0.000 

27  IF  (I.BC.1)  GO  TO  29 

X3-  (F7  (I)  -F7  (1-1)  ) / (TiaX  (I)  -TIAX  (I- 1)  ) 

€•♦*  FIID  EOIBT-TO-PCIHT  IITIGBIIS 

F ( 1)  -FB  (I)  *DSIII  i 15)  ♦F4  (1-1)  «DSII  (F2  (1-1)  -F6  (I- 1)  ) 

F <2)-FB  (I)  •CCOS  (15)  *fH  (1-1)  ♦CCOS  (F2  (1-1)  -F6  (I-l)  ) 

F (3)  *F3  (I)  ♦F^  (I)  *0003  (I5)  ♦FJ  (1-1)  *F4  (1-1)  *DCOS  (F2(I-  1)  -F6  (1-1) ) 
DO  28  J»1,3 

28  X (J)  -X  (J)  ♦0-5D0*  (tIHE  (I)  -TIBI  (1-1)  ) *F(J) 

29  X14l«1.0D0-6.86D-6*  (X  (1)  ♦PXB  (6)  «X(2) -XPiB*X(i)  ) 

I15*X1««*3.26O0 

IF  (II.EQ.IOB)  GO  TO  30 
COHFOTE  PIBTIIL  DE81F1TITBS 
VK|1»1)-Z6 

■ K(2,1)«0.0D0 
IIK(1.2)*ST(I,B) 

BX  (2,2)  «0.0C0 

■ K(1,3)«X7 

■ K(2,3)  >0.0D0 
VR(1,«)«0.0D0 
IX(2,4)  *X84113 

VX(1,5)  »X1*F7  (I)  ♦X15*  (29.2236D-6*  (X  (3)  • (1.000-XP1S*X3/P7(I)  ) )-I 
114/F7(I)) 

BK(2,5)  «-F3(I)  *18 

VK(1,6)«-29.2236D-6*X1*F7  (I)«(1.0D0-XPiB*XJ/P7  (1)J  •X15*I(2) 

VR  (2,6)  «-X13 

€«••  COHEUTE  STATIC  PBESSOBE  AID  LOMGITUOIBAL  ACCEL £B ATX OB 

30  DBX  (1)  -X1*F7  (I)  •(1.0DC-ZPAB*13/F7(I)  ) *X15*X14*PAB(1)  •X6*PAB  (2)  • 
1I,«)«PAB(3)  «X7 

DHX  (2)-19»X11-XAl«Z6»Z7»PAB  (4)«(X8«X13)  -XPAB*X tt*F3  ( 1)  -PAI(6)*X1 
C*4*  COBEDTE  PBESSOBE  ABC  108GITODIIAL  ACCELEBAIXOB  OIPFEBEBCES 
DaR(1)«SI(I,2)-CBX(1) 

0HK(2)«ST(t,4)-DHK(2) 

IP  (1I.XQ.808)  GO  TC  33 
SOB  BITIICES  OF  PABTIAIS 
JP«0 

STBJ-O.CDO 
DO  32  JJ-1,6 
DO  31  J-1,2 
JF-JE«1 

THX(JP)  >BX(J,JJ)«DSCBT(0H(J)) 

31  STHJ»STBJ«TBX(JP)*DaX(J)4DSCBI(0B(J); 

32  TBJ(JJ)-STBJ 
flS^O 

CALI  HA1A(TBI,1BKK,2,6,BS) 

CALI  nACD(BB,TBXK, 6,6,1) 

CALL  HACD(CC,TBJ,6,1,0) 

C*44  SD8  OIPFEBEBCES  SQUIBED 

33  CO  34  J*1,2 


S3 

170 

S3 

171 

S3 

172 

S3 

173 

S3 

174 

S3 

175 

S3, 

176 

S3 

177 

S3 

178 

S3 

179 

S3 

180 

S3 

181 

S3 

162 

S3 

183 

S3 

184 

S3 

185 

S3 

186 

S3 

187 

S3 

188 

S3 

189 

S3 

190 

S3 

191 

S3 

192 

S3 

193 

S3 

194 

S3 

195 

S3 

196 

S3 

197 

S3 

198 

S3 

199 

S3 

200 

S3 

201 

S3 

202 

S3 

203 

S3 

204 

S3 

205 

S3 

206 

S3 

207 

S3 

208 

S3 

209 

S3 

210 

S3 

211 

S3 

212 

S3 

213 

S3 

214 

S3 

215 

S3 

216 

S3 

217 

S3 

218 

S3 

219 

S3 

220 

S3 

221 

S3 

222 

S3 

223 

S3 

224 

S3 

225 

S3 

226 

S3 

227 

S3 

228 

S3 

229 

34  TOL  (J)»TOL(J)«CVX(J)«DfX(J) 

35  C0B1IBDE 

C*«*  COBEDTE  COST  FOBCTICB  ABO  TCUBABCAS 
PCF'O.OCO 

IF  (LL.EQ.BOB)  GC  TO  37 
DO  36  J-1,6 

36  PCF-ECF**  (J)  • (FAB  ( J)  -IP  (J)  ) ••2/  (AP  ( J)  «AP  (J)  ) 

37  COST(L)«DB(1)*TOL(1)«OV  (2)  4TCL  (2)  «PCF 
DO  38  I>1,2 

38  TCl(I)-TOL(I)/X 

VBITE  (JBBITI,39)  COST  (L)  , (1CL(1)  ,X«1,2) 

39  FOBBAT  (31X,*CCSt  FOBCTIOB  (J)  - • , 1PD23.  16,/,  31  X,  • WITH: • ,/- 
1TATIC  PBESSOBE  TOLEBABCX  « •,1PD23. 16,/,37X,U0NGITU0IBAL  ki 
1T1CB  TCIEBABCE  * • , 1PC23, 16 ,///) 

C*«*  CHECX  FCB  IXCBEASE  IB  COST  fOBCTIOB 
IF  (Ll.IQ.IOfl)  CO  TC  56 
IF  (L.LI.3)  GO  TC  40 
IF  (CCST(L)  .CE.COST(L-D)  CC  TO  47 
C**«  ADJOST  EATSICES  FOB  LEAST  SCOABBS  SOLUTIOB 

40  CALL  RSTB(BB,|tX,6,1,0) 

JP«0 

DO  42  JJ*1,6 
DO  41  J»1,6 
XFAC*1.0D0 

IF  (JJ.ig.JIXFAC-I.QOOOSDO 

JP«JP«1 

ZC*BX(JE) 

IF  (J.EQ.JJ)  XC«XC*2.000*B(JJ)/(AP(JJ)*AP(JJ)) 

C(J,JJ)>XC«1FAC 

41  COBTIBOf 

E (JJ,1)<CC(JJ)  ♦2.0D0«B(JJ)*(AP(JJ)  -PAB(JJ)  ) / (AP(  JJ)  *AP  (JJ)  ) 

42  CCBTIBOE 

n-6 

C*4*  BECDCE  HATBIX  OBOEB  AS  SPECIFIED  BI  USEB 
CALL  BEC0CE(C,Z,n,L11 
IF  (B.XQ.0)11EST>1 
IF  (ITEST.BI.O)  GO  TO  56 
C***  EBACT  LEAST  SQOABES  SCLDTICI 

CALL  LLSQAB (C,X,8,a ,1,6,6,1 5,WB,1EB, JHBITB) 

€•••  TEST  FOB  EBBOB 

IF  (lEB.EQ.  129)IEBB«1 
IF  (lEBB.BE.O)  BXTOBB 
CALI  BESET  (X,B) 

HBIlt  SCLUTIOB  TALOIS 

BBITE  (JBBITI,43)  (Z(I,  1)  ,I«1,6) 

43  FOBBAT  (38X,*1ST  LIBEAB  ACCILEBATIOB  DEPEBDEBCI  DELTA*  *,D13 
18X,*2BD  LIIIAB  ACCELEBATIOM  OEPEBDEBCT  DELTA*  •, D1J.6,/,3ax, 
1IBEAF  ACCELIBATIOB  CEEEBDEBCT  DELTA*  * , D13. 6,/,3 61, < PITCH  AB 
IAS  DELTA  * •, 013.6, /,38X,*PBASE  SHIFT  DELTA  - •, 013.6, /.38X, 
IT  PATH  ASCII  CEITA*  *,013.6,/) 

C**4  SOB  DELTAS 
DO  44  J-1,6 

44  PAB(J)*SDf  (I,J)«Z(J,1) 

BBITE  (JBBITI,45)  (PAB  (I)  ,1*  1, 6) 

45  FOBBAT  (42X, •UPDATED  1ST  LIBEAB  ACCELEBATIOM  DEPEMDENCT-  *,D 
1,421, *01011X0  2B0  LIBEAB  ACCILIBATlOll  DEPENDEMCX*  *,013.6,/, 
1PDATID  3BD  LIBEAB  ACCELEBATIOM  DEPEMDEMCI-  * , 0 13 .6 ,/, 42 X, *DP 
1PITCH  ABGLE  BIAS-  * ,D13. 6,/. 421, •UPDATED  PUAS4  SHIFT-  *,D13. 
IX,* UPDATED  FLIGBT  PATH  AHGLE  BIAS*  *,D13.6,///) 

XFAB-PAI(S) 
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289 

6 CCITIVOt 
ACOSI(LI)  =CCST(l) 

GO  TO  US 

4DJ0ST  COST  TDIiCTIOII  IHD  DEIT4S 

7 ICCSULl)«CCSm-1) 

DO  «e  J«1«6 

8 PIB 

TEST  fOi  mCBEHSl  IB  COST  FDBCTtOB 

9 IP  Ul*tQ.11  GC  TO  50 

IP  |JlCOST(Ll|.GI.lCCSTaL-ini«ST*1 

0 IP  II1EST.BQ.1.C1.L1. IC. BOfl)  GOTO  5B 
HBXTI  eiST  BESOLTS 

VRITE  (JHBITE.51)  l»BCCST(Ll) 

1 POBfliT  |36X,13HCP  THE  AECTE  .I2.44H  ITERinOMa, 
1TICB  HiS  BEIf./,36X,22HCH0SlB  TO  BE  EQUAL  TO  , Di 
1VAIDES,/,36I*61HASSCCIATID  SITH  THIS  COST  FUBCfl 
1LOE  IS  SUB-,/,361,62HJECT  TC  A HAGNITODE  AMD  SIG 
1L  BE  USED  TO  flCC- ,/ ,36X ,9HI El  DATA. ,////) 

• DETEEHIKE  PBlSt  SHIFT 

IP  (PAR  (5)  .GT.  I.ODOJPAR  (5)  »1.0D0 
IP  JPAB  tS)  . IT.O.ODO)IFAI=0 
IP  flPAB.EQ.O)  GO  TO  52 
PAB<S)«DSPS*PAB(S) 

LP-PAMS) 

LFX«LP*1 

X1P«IP 

XLP1«IPX 

IP  ||PAi(5)-UP).lT.O.5D0)  tP*B«LP 
IP  l(XLPZ'PIBtS))  -LE.0.5DC) IPAR»LPX 
PAR  |S)>PAB(5)/DSPS 

» ADJtST  DATA  IITH  RESPECT  TO  DETERHIMEO  DATA-OEPt 
S2  Rfl>R-IPIB 
DO  S3  I>1,KH 
K-RH 

D<I,1)-P1  (I) 

IP  (ISP  .BE.O)  P2|l) -P2(I^IPAB) 

P2(I)=P2(I)  ♦PXR(4| 

D(I,2)  = E2(I) 

IP  (tSP(2)  .BE.O)  E3(I)-P3(I*1PAB) 

D(I,3)»F3  (I) 

IP  (LSP  (3).RE.0)ST(I,3»-ST(I*IPAB,3» 

DCI,M)  = ST  (1,3) 

IP  (ISP  (3).III.C)F«(I)-P«CI»IP*B) 

IP  (ISP  («)  .IE.O)ST  (I,2)«ST(I*IPAB,2) 

D(1,S)«ST  (1,2) 

IP  (ISP(5)  .m.O)  P6(I) -P6(I^IPAR) 

P6(I)«P6(I)  ♦PAB(4)-PAP(6) 

D(I,£)-E6(I) 

IP  (ISP  (5)  .II.C)  P9(I) -P9(I*IPAB) 

IP  aSP(6).RE.0)ST(I,1)«ST(l4lPAB,l) 
D(I,7)*ST(1,1) 

IP  (ISP  (7)  .HE.O)ST  (1,R)«ST(I*IPAB,4) 

D(I,e)«ST  (I,«) 

IP  (lSP(7).IE.0)Pe(I) -P0(I»IPiB) 

IP  USP(8)-IE.0)F13(I)»F13(I*IPAB) 

IP  (ISP  (9)  .m.O)  E14(I)*F14(IUPAB) 

• CHECH  PCB  HEDEPIBIBG  IBPOT  STATIC  PRESSURE 
IP  (ILSFH(Ll)  .EQ.O)  GC  TO  53 

ST  (1,2)  *ST  (1,2)-  (PAR  (1)»P3(I)**2*PAR(2)*SI  (I,4)^ 
1))) 


THE  BEST  COST  PONC 
3.16,16H,  ARD  THE 
OH  (PHASE  SHIFT  VA 
N RESTRICTION)  HIL 


NDEHT  PARABETEBS 


PAR(3)*G*DSIB(P2(I 
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4^ 


INS  Bm,/,36X,15HBEEN  CONCIODED. ,//)  ^3 

56  RETDEN 


END 


SJ 
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354 
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356 


BO 

SOBiOOTINE  BICDCl (C,Z,R,Lt)  gO 

?...  StmoMlHI  BIOOCl  BlOtiSfS  THE  OEDEE  Of  k SISSEtSIC  EEtElX  8t  TEE  ED 

C***  ELIHIIATION  OP  THE  I-TH  RON  AMD  COLUHH 

C BO 

IHPLICIT  BEll*8(A-H,0-2)  gO 

DIHEKSION  C (6,6)  ,2(6,1)  ,IR(6)  ,B(6,6)  ,S  (6,1) 

CCnnCN  /BON/IRS  (10,6)  20 

C BD 

C**A  INITIALIZE  PARABETEBS  gO 

NH*n  BO 

DO  1 1*1,6  RD 

1 1B(1)>IRS(LL,I)  BD 

IJ«0  BD 

NH*0  BD 

C***  DETEIIHIBB  PIBSl  RON/CCIOHN  BCT  ELIflIMAXED 

DC  2 I«1,B  BO 

IP  (IB(I)  .NE.O)IJ«I  go 

IF  IIR(I).MIdO)  GO  TO  3 gO 

Ip"lJ=o!  USER  SPECIFIED  A NO  HAIBIX  COHDITIOM 

C***  DEPINE^HEN  ItEHINTS  IN  TIBBS  OP  OLD  ELEHEMTS 

3 DC  5 1-1, fl  BD 

IP  (IB  (I). EC-0)  GO  TO  5 gp 

BO 

IP»1P*1  BO 

JP-0  BD 

DO  4 UQ 

IP  (IB(0)  .EC.O)  GO  TO  4 gjj 

JP-JP*1  bd 

B(1F,JP)-C(I,J)  go 

4 C0B1IBDE  gg 

S(IP,1) -Z(t,1)  BD 

C***^  DEFINE  UPDATED  ELEBPNIS  BI  THE  NEB  ELEHENTS 

8-IB  gQ 

DO  7 1-1, H BD 

DO  6 <3*  1 , B go 

C (I,J)-B  (I,  J)  gD 

6 CCITINUE  gD 

2 (I,  1)-S  (I,  1)  gD 

7 CONTINUE  gD 

BETOBN  on 

€•••  SET  CODE  FOB  NO-BATBIX  SPECIPICAIIOB 

8 H-0  gD 

BETOBN  gg 
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2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 


PNTET  BZSET(Z,B) 
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c 

BO 

51 

B0-2.0DO*PI/TT 

PF 

18 

c**« 

EITIT  BEStT  ftCJOSTS  THE  SOtOTIOH  TO  BE  COBPATIBLE  HITB  THE 

BO 

52 

TOl-1. 00-10 

PF 

19 

c*«« 

OBIGlIll  BAIBIl 

BO 

53 

EK-B 

PF 

20 

c 

BO 

54 

DC  1 I»1,K 

PF 

21 

BH^O 

BO 

55 

KI)-TH(I) 

PF 

22 

B«RB 

BD 

56 

1 F(1)-EBT(I) 

PF 

23 

DO  9 I-1.B 

BO 

57 

KV-R 

PF 

24 

S(I,1)-O.ODO 

BO 

5S 

C***  BECIB  IBPBOTEREHT  SCRIBE 

PF 

25 

IF  flB(I)  .EC.O)  CO  TO  9 

BD 

59 

DO  9 JJR-1,3 

Pf 

26 

60 

KCB1*  (KB-1)/2 

PF 

27 

S|I«1)-Z(IR,1) 

BO 

61 

1-1 

PF 

2B 

9 

COBTIIOI 

BO 

62 

IP-O 

PF 

29 

DO  10  Z>1,R 

BD 

63 

C***  CETEBRIBE  SLOPE  OIFIEBEBCES 

PF 

30 

10 

2(i,i)-sa,i) 

BO 

64 

DC  4 J«1,RCIT 

PF 

31 

BttOBB 

BD 

65 

fi«((F(L)-F(L*1))/(Z(L)-Z(L»1))-(F  (L»  1) -F  (L*2)  ) /(  X(L»  1) -X  (L*2)  ) ) / (I 

PF 

32 

EID 

BO 

66 

ia)-I(l*2)) 

PF 

33 

S-  (F  (1)  -F  (L*1)  )/  (X  (l)-X  (L*1)  )-  (X  (L)  *X  (L*  1)  ) *B 

PF 

34 

T-F(L)-I(L)  *(B*X(L)  *S) 

PF 

35 

Sl«2.OD0*B*X(t)*S 

PF 

36 

SOBICOTIIE  SHIFT(K,ISP,ISPTS) 

SH 

1 

S2»2.0D0*B*X(L*2)*S 

PF 

37 

c 

SH 

2 

IF  (J.GT.  1)  GO  TO  2 

Pf 

38 

c*** 

SDBBCDTIBE  SHIFT  IDJOSTS  DATA  FOB  PHASE  SHIFT 

SU 

3 

CC  TO  3 

Pf 

39 

c 

SH 

4 

2 IF  (J.EC.2) AB50«DABS(S1-SX) 

Pf 

40 

18P1ICIT  BBlL*e(A*B«0>Z) 

SH 

5 

IF  (CABS  (SI-SI). GT.TOl)IP-IF«1 

PF 

41 

DIHEISICI  LSP(9) 

SH 

6 

IF  (CABS(SI-SX)  .GT.AHSD)ABSO-OABS(SI-SX) 

PF 

42 

COaHCV  TL  120)  ,0(450,11)  ,T  (450)  , A <100)  ,B  ( 100)  , F 1 ( 450)  , F2  (4  50)  , F3  (45 

SH 

7 

3 S1-S2 

Pf 

43 

10)  ,AS(450),P(45C),PD(4S0),PS(4S0),PSD(450i,rT,BHC,Pl,G,JP,H,JB,JH, 

SH 

8 

4 1-1*2 

PF 

44 

UB 

SU 

9 

IF  (IP.IE.O)  GO  TO  5 

PF 

45 

C 

SU 

10 

GC  TO  1C 

PF 

46 

1-1 

SU 

11 

C**«  DSB  BEBTOH'S  ZBTEBPCIATICB  FCBBGLA  TO  C08PUTE  AODIZIORAL  POXBTS 

PF 

47 

KB«K-ISFTS 

SH 

12 

5 BlP-1 

PF 

48 

DO  2 1-1,9 

SU 

13 

DF-1. 00-12 

PF 

49 

IF  (I.GT.7)I-2 

SH 

14 

H-0 

Pf 

50 

IF  asp(I).EQ.O)  GO  TO  2 

SU 

15 

L»1 

PF 

51 

DO  1 J-1,RH 

SU 

16 

J-6 

PF 

52 

1 

D|J,1»L)-D(J«BSPTS,I»I) 

SH 

17 

XX-X(l) 

PF 

53 

2 

COITIBOE 

SH 

18 

IXH-I  (R) 

PF 

54 

I-IB 

SU 

19 

XC-C.ODO 

PF 

55 

BETOBB 

SH 

20 

6 R-H*1 

PF 

56 

EBD 

SU 

21 

C***  DETEERIBE  ABGDRIBT  FALOBS 

PF 

57 

XX«1I*XC 

PF 

58 

IF  (DABS(XI-XXH) .LT.DF) IX-XIH 

PF 

59 

IF  (IZ.GT.XIH)  GO  TC  7 

Pf 

60 

SOBIODTIBB  PABAF(FIT,I(,BF1,IC) 

PF 

1 

IF  (DABS(XX-X(L*1)) .LT.DF) II-X(L*1) 

PF 

61 

C 

PF 

2 

IF  (IZ.EQ.X  (l*1).ABC.XX.LT.XZB)  L-L*1 

PF 

62 

c*** 

SDBICOTIRE  FABIF  OSES  PABABOIIC  IBTEGBATIOB  TO  FOBS  FOOBIER 

PF 

3 

IF  (CABS (XZ-Z  (J-2) ) .LT. OF) XZ-X (J-2) 

PF 

63 

c*** 

SEBIES  COEFFICIEBTS 

PF 

4 

IF  (IZ.EQ.X  (J-2)  .ABC.J.LT.R)  J-J*1 

PF 

64 

c 

PF 

5 

C***  CCHFDTE  THE  lEBTQBIAB  CCEFfIClEBTS 

PF 

65 

IRFUCIT  BBAI*8  (A-H,0>Z) 

PF 

6 

AO-I  (J-5) 

PF 

66 

OIHIISICB  FIT(K)  ,AA  1100)  ,BBnOO),X  (3593)  ,F(3593)  ,11(3593)  ,T(3S93) 

PF 

7 

A 1-  (F  (J-4) -F  (J-5)  )/  (X  (J-4)  -X  (J-5)  ) 

PF 

67 

COBBCB  Tl(20)  ,0(450,11)  ,Tfl  (450)  ,A(100)  ,B(100)  ,F1  (45C)  ,F2(4S0)  ,F3  (4 

PF 

8 

A2-(F  (J-3)-(A0*A1*(Z(J-3)-X(J-5)))  )/((X  (J-3)-X(J-5)  ) • (X  (J-3) -X  (J-4 

PF 

68 

ISO)  ,ASPD(450)  ,P(4S0)  ,PD(4S0)  ,PS  (450)  ,PS0(450)  , TT,BHO,  PI,G,  JP,HC,  JB 

PF 

9 

1))) 

PF 

69 

1,J1,J8 

PF 

10 

A3-  (F  (J-2)-  (A0*A1*  (Z  (J-2)  -X  (J-5)  ) *A2*  (X  (J-2)  -X  (J-5)  ) * (X  (J-2)  -X  (J-4 

PF 

70 

BBAL*B  RB 

PF 

11 

1)  )))/((  X (J-  2)  - 1 (J-5)  ) * ( I ( J-2)  -X  ( J-4)  ) • (X  (J-2)  - X (J-3)  ) ) 

PF 

71 

c 

PF 

12 

A4*(F  (J-1)-(A0*A1*(X(J-1)-X(J-5))*A2*(X  (J-1)  -X  (J-5))  *(X  (J-1)-X(J-4 

PF 

72 

THE  DIHEBSIOB  CF  THE  lABGB  IBBAIS  ABB  DETEBHIBEO  BI: 

PF 

13 

1))*A3*(Z(J-1)-X(J-5))*(I(J-1)-I(J-4))*(X(J-1)-X(J-3))))/((Z(J-1)-X 

Pf 

73 

c*** 

(1)  B1-4S0»  (450*1)*  (HIP-1) 

PF 

14 

1 (J-5)  ) • (X  (J-1)  -X  (J-4)  ) • (X  (J-1)  -I  (J-3)  ) • (X  (J-1)  -X  (J-2)  ) ) 

Pf 

74 

c*** 

(2)  H2-B1*(B1*1)  •(BIF-1) 

PF 

15 

A5-  (F  (J)-(A0*A1*(X(J)  -X(J-5))*A2*(X  (J) -X  (J-5))  «(Z(J) -X  (J-4)  ) *13*  (X 

Pf 

75 

c«*« 

(3)  I3-B2»(I2-1)*(IIF-1) > B3-DIHEHSXOB 

PF 

16 

1 (J)  -X  (J-5)  ) • (I  (J)  -X  (J-4)  ) * (X  (J)  -X  (J-3)  ) *A4*  (X  ( J)  -X  (J-5)  ) • (X  (J)  -I  (J 

PF 

76 

c«*« 

IBITIILIZE  FABARETEES 

PF 

17 

1-4)  ) • (X  ( J)  -X  (J-3)  ) • (X  (J)  -X  (J-2)  ) ) ) / ( (X  ( J) -X  (J-5)  )•  (X  ( J)  -X  (J-4)  ) • (X 

PF 

77 

243 


17  L-t»2  Pf  138 

€•••  FU1IB  fOOSIIt  SEBIES  CCEFf ICIEIITS  TO  B£OUCE  BOISE  PF  139 

CALt  MlTZa(«,B,«C,nP1>  PF  140 

K>R|(  PF  141 

BETOBN  PF  142 

FBD  PF  143 


SOBFCDTIME  TBAP  (RD« 1, CT,T,T0)  TP  1 

C TP  2 

C***  SUBROUTtRE  TBIF  IMTEGBITES  1 FOBCTIOB  BE  TBiPEMIOiL  BOLE  TP  3 

C TP  4 

IflPllCII  BEn*e(A-H,0>Z)  TP  5 

DIREBSICH  X(RD)  ,CI(BO)  ,T{BD)  TP  6 

C TP  7 

C***  IBTlAtIZB  PABIHETEBS  TP  8 

S2»tC  TP  9 

IF  IMD-1)  4,3,1  TP  10 

C***  IMTEGBAIE  QVEB  IBTEBTAL  ABD  SUB  TP  11 

1 OC  2 1*2, ND  TP  12 

S1«£2  TP  13 

S2  = S2*O.SC3*CZ(I)*XU-1)|*(ET(IMOT(l-in  TP  14 

2 HI-1)-S1  TP  15 

3 T(ID)*S2  TP  16 

4 BETDBIl  TP  17 

EBO  TP  18 


SUBiCOTIBE  FBI  (R,F,X,FP,FPP,BO.MS,HI)  PB  1 

C FB  2 

C**«  SOBBCUTIBE  FBI  OSES  BEHTOB'S  IBTEBPOLATIOB  POBaULA  TO  COMPOTE  PR  3 

C***  ADDI1ICKAI  ECIBTS  FOB  COBIC  SPLIBE  ABALTSIS  PR  4 

C PB  5 

inPtICIT  BBAL*e(A*H,0-Z)  PR  6 

DIHEBSICR  F (K)  , 1(B)  ,FP(K)  ,PEP(K}  ,Xr  (18271  ,1(1827), AA  (4, 1827)  ,PPS  (1  PM  7 

1827)  PR  8 

C PM  9 

C**«  THE  ABSATS  ABE  PROTECTED  AGIIXST  •OVEBFLOH*  BE  THE  POLLOHING  CARDS  PH  10 

BB*Kfr  (K-1)  •HI42«RS  PR  11 

IF  (MB.  IE. 1827)  GO  TO  1 PR  12 

RI-3  PR  13 

BS»15  PH  14 

MB*B« tK*1)*Bl42*RS  PR  IS 

C***  IMITIALIZE  PABABETEBS  PM  16 

1 0P-1.0D-12  PR  17 

H«X(4)-Z(1)  PR  16 

XX«-H  PR  19 

XC-EAES  |TZ/(BS«1))  PR  20 

XXH*DABS(XI)«X(lt)  PR  21 

ICn-XC  PR  22 

B-0  PR  23 

t«1  PR  24 

J-8  PH  25 

2 H«n»1  PR  26 

€•••  DETIBHIBE  TBE  IRTEBTAL  IR  QDESTIOB  PR  27 

IX-XIMC  PR  28 

IF  (DABS(ZX*XXH).LT.DF)XX*XXH  pR  29 

IF  (XX.GE.XXH)  GO  TO  3 PR  JO 
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IF  |D«BS(lX-X(l)).lT.Sr|ll«l(L) 

IF  (CXBS(XX-XCl«1M  -LT.DF)  XX«X|L»1) 

IF  (XX.XQ.X  Cl*1)-»»0.XX.IT.  X (X))>*“*'»l 
IF  (DXBS|XX-X(J-2))  .LT.DFI  X>»*CJ-2) 

IF  (XX.Xg.X (j'2) .IIO.J.LT.I) J-J*1 
C«*«  CCBfOlE  TBE  BEITOBIIB  CCEFtlCXBBTS 

11- (f  CJ-«)-F  CJ-5))/fX(J-*)-X|J-5|) 

12-  tl  |J-3)-  (I0»11*<X(J-3)-UJ-5))||/(CHJ-3»*»(J”5n*(X( 

^13*  (I  g-2j-  U0»I1*|X(J-2)-X  <J-5|)»A2*(X  <J-2|  -X  (J-5|  | • (X  < 

m»  |f  (J-1)-  (*0*il*  (X(J-1)  -X  <4-5)1  ♦A2*(X  CJ-1)  -X  C4-5) ) • (X  I 
1)  ) •13*<X(J-1)  -X  (4-5)  ) • (X  (4-1)-X  (4-H)  ) ♦ (X(4-1)  -X(J-3)  ) ) ) / 
1 (4-5)  ) • (X  (4-1)  -X  (4-«)  ) • (X  (4-1) -X  (4-3) ) • (X(4-1)  -X  (4-2)  ) ) 


1 (4)  -X  (4-3)  ) • (X  (4)  -X  14-2)  ) • (1  (4)  -X  (4-1)  ) ) 
COHfOTE  XDOITIOBIL  fOIBIS  B1  IIITBBPOLITIOB 


1-1)1 

XT(8)«XX 

C***  DB1XI8IIE  IITEBTXL  IBCBEBZIt 

IF  (XZ.GB«X(1)  .18D.XX.tT.KX))  XC»(X(L*1)-X(L))/(8I*1) 

IF  (XX.GB.X(K))XC«XCB 
GO  TO  2 

COBIOTE  FUST  OIlIflTIfE  BY  riFFXaEITIlTIOM  OF  SPLI8E  FIT 

cut  SFtIIB(XI»T«XI«li; 

t1*IS»1 

L2«KI-IS 

t3«ll*1 

II«0 

DO  8 I*L1,t2,L3 

II*II*1 

4-1 

FP(II)*3l0D0*ll(1,4)»XY(I)**2*2.0D0*ll(2,4)*XX  (I) *11  (3,4) 

8 COI1IBOE 

C*«*  CBECK  FOB  SEC08D  DEBIYITITE  BEQUEST 
IF  (ID.EQ.2)  GO  TO  5 
GO  TC  6 

€♦♦♦  COBPOTE  Itt  FIBST  DIBIYITITES  FOB  SPtlBE  PIT 

5 DO  6 I«1,KB 
4-1 

IF  (I. EQ. 18)4-4-1  _ 

6 rPS(I)-3.0DO*ll(1,4)*XY(I)»*2*2.0DO*ll(2,J)*XY  (I) 

C*•^  COBFOTE  SECCBD  tEBIlITIYE  B1  DIFFEBX8TIATI08  OF  SPLIMED  FIBST 
C***  DEIITITITZ 

cm  SPtIBB(KX,FPS,XT,ll) 

II-O 

DO  1 I-tl,L2,t3 
11-11*1 
4-1 

FPP  !lif -aioCO*!!  (1»4)  •XT  (I)  ♦♦2*2.0D0*11  (2,4)  •XI(I)  *11  (3,4) 

7 C08TI8DE 


PB 

31 

FB 

32 

FB 

33 

PB 

34 

FB 

35 

FB 

36 

FB 

37 

FB 

38 

FB 

39 

FB 

40 

FB 

41 

FB 

42 

FB 

43 

FB 

44 

FB 

45 

FB 

46 

FB 

47 

FB 

48 

FB 

49 

FB 

50 

FB 

51 

FB 

52 

FB 

53 

FB 

54 

FB 

55 

FB 

56 

FB 

57 

FB 

58 

FB 

59 

FB 

60 

FB 

61 

FB 

62 

FB 

63 

FB 

64 

FB 

65 

FB 

66 

FB 

67 

FB 

68 

FB 

69 

FB 

70 

FB 

71 

FB 

72 

FB 

73 

FB 

74 

FB 

75 

FB 

76 

FB 

77 

FI 

78 

FB 

79 

FB 

80 

FB 

81 

FI 

82 

FI 

83 

FI 

84 

FI 

85 

FB 

86 

FB 

87 

FB 

88 

FI 

89 

FB 

90 

n n n o 


6 BET0B8 
Z8D 


SDBI0UTI8E  SIC«(t,X,XlX) 

•••  SOBBOOTIBE  SEC8  COlTBOtS  THI  18GtE-0F-lTTlCX  CltCULlIIOBS  BY  TBE 
•••  DIFflBXITltt  IQD1TIC8  SC10TIC8 

COHBC?TtU0UD(i50ll1)U«(850)  ,1  (100)  ,B  (IOC)  , Fl  (450)  • (450)  ,F3  (4 

150)  ,F4(450)  ,FS(4S0)  ,F6(450)  ,F7(450)  ,P8(450l  .TT,BH0,PI*G.4XS,B,4B,4 
18,4P,ZZIB 

COH8C8  /TEBP1/ST (450,4) ,P1B (6) ,PSL,ISt,lPlB 
COBECB  /P1BB/GB,01X 
COBBC8  /BIX  1/1(450,5) 

COBBCB  /TE8P2/F*(45C)  ,F10(450)  ,P13(450)  ,P14(450)  ,1P(6)  #■(«) 

C 

IF  (t.GT.1)  GO  TO  2 

C***  IBITIILIZE  PIBIHETEBS  IT  FIBST  P0I8I  FOB  Itt  FOISTS 
ISBl-0 
188-48 
IB-IEBB 
DIX-XIX 
GB-G 

DO  1 1-1, X 
E(I.1)-ST  (1,4) 

Z(I,2)«F2  (I) 

Z(I,3)«F3(1) 

X(I.4)-F9(I) 

1 Z(I,5)-X6(I) 

DY-1sT  a,4)  -G*DSIB(Z  (t,2)  ) *X1X*2  (L,  3)  ♦•2)/DCOS  (Z  (L.  5)  ) -Y*  ( (Z  (t,3)- 
1Z(t,4))*DT18(Z(t,5))) 

GC  TO  6 

C***  COMPUTE  Tim  ISCBEmiT  IBD  SET  TIBE  TO  PBEflOOS  POI8T 

2 H-TB  It) -T8(t-1) 

4-t-l 

T-TB  (4) 

C***  E81CT  PBEDICTOB-COBBECTCB 

cut  T8I80B(H,T,Y,DY,4,ISET) 

C***  CBECK  FC8  EBBOB 
lEBB-IB 

IP  (lEBB.IB.O)  GO  TC  4 
GO  TO  6 

5 FOBalT^llX^/^loi.'lB  EBBOB  CCCUBBED  18  THX  PBEDICTOB-COBBECTOB  BOU 
1TI8E*.///) 

BETDBB 

C***  DEEI8E  BBS  IIBSPIED  180  ICCEIEBITIOK 

6 F4(l)-Y 
F8(t)-DY 
BETQBB 
EBD 


SOBBOOT18E  TBE80B (B,ZX,IY,0YY,4,IS£T) 


FB 

91 

FB 

92 

S4 

1 

54 

2 

S4 

3 

S4 

4 

S4 

5 

S4 

6 

$4 

7 

S4 

8 

S4 

9 

S4 

10 

S4 

11 

S4 

12 

S4 

13 

S4 

14 

S4 

IS 

S4 

16 

S4 

17 

54 

18 

54 

19 

54 

20 

S4 

21 

54 

22 

54 

23 

54 

24 

54 

2S 

54 

26 

54 

27 

54 

28 

54 

29 

54 

30 

54 

31 

54 

32 

54 

33 

54 

34 

54 

35 

54 

36 

54 

37 

54 

38 

54 

39 

54 

40 

54 

41 

54 

42 

54 

43 

54 

44 

54 

45 

54 

46 

54 

47 

54 

48 

54 

49 

54 

50 

54 

51 

TB 

1 
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C 

c*«* 

c#** 

c 


c 

c*** 

1 

c*** 


c*** 

c*«* 

2 


3 

C*** 


c*** 

5 

6 

C*** 


c*** 

c««* 


c*** 


c*** 

7 


SaftOOTlllI  TRENOR  SCltES  k ftlFFEBEKTI RL  EOUAllOJt  BE  PREDICTOR- 
CCBMCTCR  RETHOCS 

inniCIT  SEU*R(X-K,0-Z) 
bXIlFVRl  FHItER 
CCRfiaN  /PJtRR/GfZRl 
COHIiCR  /PCR/DY  f7)  ,X  ,1(7) 

CCRPON  /IXB1/JBEITE,IF 

CCBflOR  /CBC0!F/P,RC,R1,I12,A3,*4,*5,HH 

CORROR  /91K1/Z  (450,5) 

CCIIBOR  /8LK2/PR(5) 

IMITIRLIZE  PARXnETEBS  FCR  FF 
DO  1 I«1,5 
PR  (I)  >Z  |J,I) 

CCRIUIE  DEBITRTIVE  IT  8EGINR1VG  Of  IMTERFRL 
CAtl  FF  (XX,TT,DTT) 

DT  (7)»DTT 

TEST  FOR  IIITIRIIZRTIOR 

IF  (ISET)  2,2,4 

DEFIliE  lABIlfilFS  IRITIAILY 

ro  3 1-1,7 

Y(I)-YY 

Dl  (l)-DYY 

X (I)*XX 

BEGIt  BQIGE  XOTTX 

K»1 

IK*6 

1SM*1 

GO  to  5 

EF  (R.lt.7) K«K*1 
IF  IK-7)  5,10,10 

DBFIKE  YlBimiS  FOR  FF 
Y2-TY*0-5D0*H*DYT 
DO  6 1-1,5 

PR  (I)  = (Z(J,I)»Z  (J»1  ,1)  )/2.0EC 
CCNEOTE  DERIfXtlYE  AT  IRTERVAL  BILPOIlIT 
CALL  FF(XZ*C.50C*H,Y2,DY2) 

Y3-IT40.5C3*H*DI2 

UPCITE  EERIVATIVE  At  IRTERVAL  HIOPOIMT 
CALL  FF(XZ*C.5D04H,T3,DY3) 

APPLY  CORRECTIVE  FBCCEDURE  FCfi  BUNGE  KUTTA 
IF  |CABS(CI2-DYY) .Lt.  1. CD-15)  GO  TO  7 
P--2.CDC* (DY3-DY2)/(DY2-DYY)/H 
IF  |(P*R).Lt. 1,00-04)  GO  TO  7 
CCBFUTE  'STIFP-EQCAtlCN*  F CCEFFXCIENTS 
FO-O.OOQ 

IF  ((-P*H)  .tt.  174,67300. AND, (-P*H).GT. -180. 2l80u)fO-OEXP(-P*H) 

F1--(F0-1,0CC)/P/H 

F2--(F1-1.0DC)  /P/H 

FJ— (F2-0.5C0)/F/H 

Y4*IT*H*(2.CEC*DY3*F2*DYT*(F1-^.0D0*F2)  ♦DY2*P*B*F2) 

AF-l.ODO 
IKP-0 
CO  TO  8 

SET  F CCEFFICIBRIS  TO  STARDAFO  AUAMS-BASHfCuTU  F COEFFICIENTS 

F1-1.0C0 

F2-0.5DC 

F3- 1.66 €666666 6E6667D-1 
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TR 
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TB 
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TB 
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TB 
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TR 

15 

TR 

16 

TR 

17 

TR 

18 

TR 

19 

TR 

20 

TR 

21 

TR 

22 

TB 

23 

TB 

24 

TR 

25 

TB 

26 

TB 

27 

TR 

28 

TR 

29 

TB 

30 

TB 

31 

TR 

32 

TR 

33 

TR 

34 

TR 

35 

TR 

36 

TR 

37 

TR 

38 

TR 

39 

TB 

40 

TB 

41 

TR 

42 

TR 

43 

TR 

44 

TB 

45 

TR 

46 

TR 

47 

TR 

48 

TR 

49 

TR 

50 

TB 

51 

TB 

52 

TB 

53 

TB 

54 

TR 

55 

TR 

56 

TR 

57 

TR 

58 

TH 

59 

TR 

60 

TR 

61 

P-O.ODO 

T4»YY*H*DT3 


C***  DEfIBE  VARIAELZS  FOR  FF 

B DO  9 1-1,5 
9 PR  (I)=Z  (J»1,I) 

C*»*  CCRFUTE  DiaiVATIVE  AT  END  CF  INTERVAL 
CAtl  FF  (XX«H,Y«,DY4) 

B--3.0DO*(OYY4P*YY)  ♦2.00C*  (DI2»P*Y2) ♦2.000* (DI3* P*IJ)  -(DT4fP*T4) 
C-4.0CC •( (OYY*F*YY) -(DI2*P*Y2) - (0Yi+P*I JJ ♦ (0X4 ♦P*I4) j * 

YF=YY*H*(CYY*F1*B*F2*C*F3) 

C***  UPDATE  DERIVATIVE  AT  ERD  OF  IRTERVAL  BY  COiaEClOR 
CAtl  FF  (XX^B,YB,DY8) 

GO  TO  17 
1C  DO  11  1-1,6 
I{I)*I(I^1) 

DY(I)-0Y(I»1) 

11  X(X)-X(I^1) 

X(7)-X(6)*H 

c***  CALL  FEEDICTCa  TO  PREEICT  Y AT  NEXT  POINT 

12  DO  13  1-1,6 

13  CALI  PHICZF(l) 

K-7 

DO  14  1-1,5 

14  PH  (I)-Z  (Jf1,I) 

C***  USING  PBECICTED  T,  COHPOTE  ITS  OLBlViTiyS 
CAtl  FF  (1(7)  ,PBCCT,tr  (7)) 

CALL  PHICEP{7) 

C***  GEREBATI^COEFFICIERTS  NECESSARX  FOR  • STIFF-EUU ATIOR • CORRECTOR 


C***  TEST  FOR  SUITAEIE  CCRBECTOR 

IF  ((P*RH).LT.1.OD-02)  GO  TO  15 

C***  CORRECT  T BY  • STIFF-ECOATIOR*  CORRECTOR 
CAtl  FRETH 
GO  TO  16 

C***  CCBBECT  I BE  RCCIFIEO  TBEARCF  COHRECTOB 

16  YH-i(7)*^^  *PHIDER(7,1(7)  ,-l,  1,0) -PHIDER  (7,X  ( 1)  ,-l  ,1,0) 

C***  CCHFUTE  FOHCTIOM  DERIVATIVE  BY  FF 
CALL  fP  (X(7)  ,YB,OYR) 

DY(7)-D1B 

C***  TEST  FOR  POSSIBLE  ERRORS 
IF  (IR.IE.O)  RETURN 

C***  UPDATE  PAHABITERS 

17  IF  (IB. EC. 7)  GO  TO  20 
IF  (LK.GT.7)  GO  TO  19 
DO  10  :-t,6 
Y(i)-i(r»i) 

DT{I)-DT(I*1) 

18  X(I)-X(I»1: 

X(7)-X(6)  ♦« 

19  Y(7)»IR 
DY  (7)-DYH 

IF  (K.EQ.6)  GO  TO  12 

2C  IY-Y(7) 

DTY-CT(7) 

XX-X(7) 

BETOPR 
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TR 
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TR 
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TR 
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TR 
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IB 

85 

TR 
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TB 
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TR 
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TR 
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TB 
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TB 
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TR 
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IB 
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TR 
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TR 
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IB 
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TR 
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TB 
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TB 

100 

TR 
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TB 
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TB 
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TB 
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TB 
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TB 
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TB 
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TR 
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TR 
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TR 

111 

TR 
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TB 
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KID 


C 

c**« 

c*** 

c 


c 


soeicqim  fF(T,T,DT) 

SOBFCOTlItS  tr  CRLCOUtES  DEBXV&TITES  FOB  ABGLE  OP  ATTACK 
FFEDICTXOIS 

XHPIICIT  8SAl*8  (A-B,0-t) 

CCnaCB  /PA3R/G,XAZ 
CCfinOM  /BLK2/Z(S) 

01*  |l|1)-C*OSX!l|I(2))-lAX*H3j**2)/OCOSUl5il-**  U*  (3)  (•)  I AB  ( 

ii(S)n 
BETQ8N 
ZBD 


SOBFCOTIBE  PHICEF(X) 

C***  saBPODTXBE  PHICEP  CCNPaiES  CCEf PICIBIHS  FOB  MEMIOM'S  POBWAPD 
C***  mCFFOlATICH  SCHEHl  fCB  IIOB-ECOIDISTAIIT  IMItaVALS  FOB  THE 
C***  POUOHIIC  PaUCTIOll  EHI; 

C***  PEUI)-A(1)tA|2)*U-xm) 

c***  -.,*A(I)*|X-X(1))*(X-X(2))*.-,*(Z-XU-ln 

C**»  ...♦A  (Mi*  (X-X|1))*U-*C2))*...*ik-Xlll-l|)  - 

C***  BT  OSIHG  I BIC085IOB  lOBHDtl,  PHICEP  CAK  BE  USED  TO  COHPUTE  BOTH 

€*♦•  DEBXIATITES  ABC  AMTXDEBIVATIVES  OF  PHI.  PHICEP  BUST  BE  CALLED  IB 

€•••  CCBSXCOIIBBII-IHCBEISIIIC  TAICES  OF  I FOB  THE  BECUBSIOB  FOBHULA  TO 

C***  BE  COBBICt. 

C 

XRPIICIT  BBAl*e(l-H,0-Z) 

CORBOR  /AHBK/A|7),C(7,8) 

CORHCR  /PCa/F(7),X{7|  ,1(7) 

COHEOB  /LABX/JHBITE,XEBB 
C 

IF  (I.L1.1.CH.I.GT.7)  CO  TO  8 
C***  TBAISLATE 
STE<X(1) 

DC  1 J=1,I 

1 X(J)«Z(J)-ST£ 

CAICOIAIE  THE  C-COEf PICIERTS 
J*1 

ROTE:  C(I,1)-1  ECB  ALL  I 
C(I,J)«1D0 

2 J«J»1 

IF  (J.GT.l)  60  10  3 
C (I,J)«X(I-1)  ♦C(I-1.J-1)*C(I-1,J) 

GO  1C  2 

C***  ROTE;  C(I,I*1)«C  FOB  All  I 

3 C(I,I*1)-0D0 
C*«*  CAICOIATE  All) 

A (I)-ODO 

DRR-1D0 

J»1 

4 IF  (J.GT.I-1)  CO  TO  5 
A(I)«A(I)*A(J)*CHH 
CRH>DRn*(Z(X)'I(J)) 


TR 

122 

J«J«1 

CP 

41 

GO  TO  4 

CP 

42 

5 

A|I)-(F  (X)-A(I))/DRH 

CP 

43 

c*** 

BESET 

CP 

44 

FF 

1 

DO  € J«1,I 

CP 

45 

FF 

2 

6 

I (J|«Z(J)»STE 

CP 

46 

FF 

i 

7 

BETOBN 

CP 

47 

FF 

u 

8 

IEBI-1 

CP 

48 

FF 

5 

NBXTE  (Jf8ITE,9)  I 

CP 

49 

FF 

6 

9 

FOBBAT  |1H  ,*«*«PKtCEF  EBBOl:  1**,13,*  BUT  0<l<b  IS  BEQOIREO***') 

CP 

SO 

FF 

. 7 

GO  TO  7 

CP 

51 

FF 

8 

q 

ERO 

CP 

52 

FF 

10 

FF 

11 

FF 

12 

SUEBCUTIRE  LlSQAB(A,B,fl,RA,RB,lA,XB,IDGT,UKABEA,IEB, JHBITE) 

Lg 

1 

FF 

13 

C 

Lti 

2 

c*** 

SDBfiOUTXRE  ILSgAB  PXBFOBRS  A LEAST  SQUABES  SOLUTIOI  OF  A OVER- 

LQ 

3 

c**« 

CZTEFHIBED  STSTIR  OF  IIREAB  EQUATIORS 

LQ 

4 

C 

LO 

5 

CP 

1 

DIHEBSIOR  A(IA,1)  ,B(IB,1)  ,BBABEA(1) 

LO 

6 

CP 

2 

BEAI*e  SOB 

LU 

7 

CP 

3 

BEAl*8  A,B,liKARZA 

Lg 

8 

CP 

4 

c 

LQ 

9 

CP 

5 

C**« 

IRITIALIZE  lER 

LQ 

10 

CP 

6 

IEB«0 

LQ 

11 

CP 

7 

C**A 

FIRC  THE  PSEODO'IBfEBSE  OF  BATBIX  A 

LQ 

12 

CP 

8 

CALL  LPSDOR(A,H,RA,IA,A,IOGT,HKABEi,XBB,JUBIT£) 

LQ 

13 

CP 

9 

IF  (lER.RE.O)  GO  TO  5 

LQ 

14 

CP 

10 

c*** 

SOLTI  THE  SCOATIOB  BT  BOLTIFLIZRG  A-IRTEBSE  ABO  8 

LQ 

15 

CP 

11 

DO  4 I«1,RB 

LQ 

16 

CP 

12 

DO  2 J*1,RA 

LQ 

17 

CP 

13 

CALI  TXPZBO 

LQ 

18 

CP 

14 

DO  1 K«1,a 

LQ 

19 

CP 

IS 

CALL  TZPHDL(A(K,J) ,B(K,I)) 

LQ 

20 

CP 

16 

1 

CORTIRDE 

LQ 

21 

CP 

17 

CALI  TXPSTO(SOB) 

LQ 

22 

CP 

18 

BRAMA(J)*SOR 

LQ 

23 

CP 

19 

2 

CORTIRDE 

LQ 

24 

CP 

20 

c*** 

ROTE  THE  BESDITS  IITO  HATIIX  B 

LQ 

25 

CP 

21 

DO  3 J«1,VA 

LQ 

26 

CP 

22 

B(J,I)>IKAREA(J) 

LQ 

27 

CP 

23 

3 

CCRTXHOE 

LQ 

28 

CP 

24 

4 

CORTIRDE 

LQ 

29 

CP 

25 

GO  TO  6 

LQ 

30 

CP 

26 

5 

IEB«129 

LQ 

31 

CP 

27 

CAll  0E6TST(IZR,6BLlSQAB,aBBlTE) 

LQ 

32 

CP 

28 

6 

BETOBB 

LQ 

33 

CP 

29 

EIC 

LQ 

34 

CP 

30 

CP 

31 

CP 

32 

CP 

33 

SOBBODTIRE  IPSDGB (A,B,B,IA, AIRT.IOGT, BKABEA,I£B, JHBITE) 

PI 

1 

CP 

34 

C 

PI 

2 

CP 

35 

C**4 

SDBICUTIRZ  LPSCOB  FIVES  THE  PSEQDQ*IRTERS£  OF  A HATBIZ 

PX 

3 

CP 

36 

C 

PI 

4 

CP 

37 

DIHERSICR  A(IA,1)  , A IHT  (lA,  1)  ,1IKAEEA  (R,  1 ) 

PI 

5 

CP 

38 

BEA148  A,AIBT,HRABEI,BIGA,AER,ZE80,ETA 

PI 

6 

CP 

39 

B£Al*8  SDH, BETA 

PI 

7 

CP 

40 

C 

PI 

8 

c*«* 

IIITIILIZZ  lEI 

PI 

9 

END 

IEI«0 

PI 

10 

■P1*l«1 

PX 

11 

IP2-I«2 

PI 

12 

■P3«|t3 

PI 

13 

SDBBOUTIRE  LSTALB (A,H,B«XA,IT,XSH,HKAREA,U,0,T) 

c*«* 

PHD  IHE  UIGZSI  ELZnEIT  OP  I 

PI 

IB 

C 

SDBFODTIBE  LS1ALB  DETiBHXNES  THE  SIBGULAB  fALUE  DECORPOSXTIOI 

BICI»0.C0 

PI 

IS 

c*** 

DO  1 X-1,R 

PI 

. 16 

C«*4 

RATBXX 

DO  1 IX>1,li 

PI 

17 

c 

DiniNSICR  A(IA.1)  •0(IA,1)  ,T  (XT,  1)  ,0  (1)  , HKABEA  ( 1) 

XI  |EIGX.6B.CABS(ft(I,IXm  GOTO  1 

PI 

18 

BIGi>DABS|A  (X,IXn 

PI 

19 

BBAt*eA,HBABZA,a,U,T,EFS,TCl 

1 

COITIIIOI 

PI 

20 

REAl*8P,G,B,X,T,Z,C,S,nB,GB,OPS«ONE«ZERO 

DATA  TOI/ZOD10000COCCCOOOO/,DPS/Z341 0000000000000/ 

BBI«n«R 

PI 

21 

E1A«DSQBT(AflB)/(10.«*ID6T)*BICA 

PI 

22 

DATA  CBE/1.0CO/,ZEBC/O.ODO/ 

c**« 

CklCOtiTE  TBE  SIICOIAB  VILDE  DECOBPOSITIOII  OP  A 

PI 

23 

c 

CALI  ISTilB  (A,a,B,Xl»B«1,BKIBEA(1,ll«<l)«VKABE&(1,IPl)  »BXNf  .SRASZA) 

PI 

24 

EPS-DFS 

DO  2 I«1«B 

PI 

25 

DO  1 I-1.H 

2 

HRAIZi(X,RP2)-IXABEA(X,BP1) 

PX 

26 

DO  1 J«1,B 

c**« 

SCSI  inz  SIBGaLAB  TALOES  ABBAX  INTO  ASCENiilMG  SBuUHCB  BT  ABSOLUTE 

PX 

27 

D(I.J)-A(X,J) 

TALDE 

PI 

28 

1 

CCRTIRUZ 

CAll  VSCBTH(HUIEAC1.IP2),I) 

PI 

29 

c**« 

HOOSEHOIDIB'S  BEDOCTXCR  TO  EIOIAGOBAL  FOBB 

OHA«ETA**2 

PI 

30 

Z-O.CO 

CALX  fXPZBO 

PI 

31 

G-O.DO 

€••• 

CORPABE  SIHGDtll  TAIDES  AID  ETA 

PI 

32 

DC  17  1-1, N 

DC  3 X-1,B 

PI 

33 

VKABEA(I)-G 

XP«I 

PI 

34 

CAll  TIFZBO 

CAll  fZPH0MNXABEA(I,BP2),VBABEA(I«HP2)) 

PI 

35 

L»I*1 

CAIL  TXPSTO(SUR) 

PX 

36 

DO  2 J-X,R 

XP  (S0B»GT«DETA)  GO  TO  B 

PI 

37 

2 

CALL  TZPHUL(U(J,I)  *0(3,11} 

3 

COB1XIDI 

PI 

38 

CALI  TXPSIO(S) 

IEB-129 

PI 

39 

IF  (S.GE.TOL)  GO  TO  3 

CC  TO  IS 

PI 

40 

G-C.DO 

« 

XP-IP-1 

PI 

41 

CC  TO  7 

XP  (XP*BB.O)  CO  TO  5 

PI 

42 

3 

F-0(I,I) 

ZEBO-O.CO 

PI 

43 

G — DSQBT(S) 

GO  TC  6 

PI 

44 

IF  (F.LT.O.DO)G— G 

S 

ZEBO-BBAIEA (XF,BP2) 

PI 

45 

H«F*G-S 

6 

DO  10  I»1,N 

PI 

46 

HB-1.0/R 

XP  (BKiiEA(I,IP1).lE.ZEBO)  CO  TO  8 

PI 

47 

0(I,I)-F-G 

DO  7 J«1»l 

PI 

48 

IF  (L.GT.B)  GO  TO  7 

7 

■ RABEA  |J,I)-BIABEA(J,X)/BXABtA(I«IP1) 

PI 

49 

DO  6 J«1,B 

GO  TO  10 

PI 

50 

CALL  TZPZBO 

c*** 

SET  IKABEA(J«I)*0.0,  POB  J«1,...,B,  XP  WKABEA {I, MPl) .LB.ZEBO 

PX 

51 

DO  4 K«X,fl 

8 

DC  9 J-1,1 

PI 

52 

B 

CALI  TIPH01(0(K,I),0(E,J)1 

9 

■ KAIEA(J,X)  -0.0 

PI 

53 

CALI  TZPSTO(S} 

10 

CORTXROI 

PI 

54 

F«S*HB 

DO  IB  X«1,H 

PX 

55 

DO  5 K«I,H 

DO  12  J-1«V 

PI 

56 

5 

0(E,J)«0(E,J)TF«U(R,X) 

CAll  fZPZBO 

PX 

57 

6 

CORTIROE 

DO  11  R-1.1 

PX 

58 

7 

Q(I)*6 

11 

CAll  TIPflUL  (BKABEA<J.K)  ,AIBP  <X,K)  ) 

PI 

59 

CALL  TZPZBO 

CAll  VZPSTQCSQRI 

PX 

60 

IF  (L.GT.B)  GC  TO  9 

12 

HIABlA(J«IP3)«SOa 

PX 

61 

DO  e J«l,R 

c*** 

ROPE  TBE  BSSDITS  XRTO  HATBXZ  AXIP 

PI 

62 

8 

CALL  TZPBDL(0(I,J)  ,0(1,3)) 

DO  13  J-1«l 

PI 

63 

CALI  TZFSTO(S) 

13 

AIBT  (I«  J)-RRABEA  fJ,  BP3) 

PI 

64 

9 

IF  (S.GE.TOL)  GO  TO  10 

1« 

COITIHOE 

PI 

65 

G-O.DO 

GO  TO  16 

PI 

66 

GC  TC  16 

15 

CALI  0BBTST(XXB,6HIPSD0B,JBBXTE) 

PI 

67 

10 

IF  (I.LT.B)F-0(X,I«1) 

16 

BBTOBR 

PI 

68 

G--CSQBT(S) 

PI  69 


ST 

1 

ST 

2 

ST 

3 

ST 

B 

ST 

5 

ST 

6 

ST 

7 

ST 

8 

ST 

9 

ST 

10 

ST 

11 

ST 

12 

ST 

13 

ST 

IB 

ST 

15 

ST 

16 

ST 

17 

ST 

18 

ST 

19 

ST 

20 

ST 

21 

ST 

22 

ST 

23 

ST 

2B 

ST 

25 

ST 

26 

sr 

27 

ST 

28 

ST 

29 

ST 

30 

ST 

31 

ST 

32 

ST 

33 

ST 

34 

ST 

35 

ST 

36 

ST 

37 

ST 

38 

ST 

39 

ST 

40 

ST 

41 

ST 

42 

ST 

43 

ST 

44 

ST 

45 

ST 

46 

ST 

47 

ST 

48 

ST 

49 

ST 

50 

ST 

51 

ST 

52 

ST 

53 

ST 

54 

ST 

55 

ST 

56 

M 
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IF  (F.tl.O.CO)  G«-C 

ST 

57 

28 

CALL  TXPflOL(0(K,II) 

ST 

117 

B-P*G-S 

ST 

58 

CALI  TXPSIO(S) 

ST 

118 

ai«1.0/H 

ST 

59 

F-S«BR 

ST 

119 

IF  a^Ll.>)DtI,I*1)«F-0 

ST 

60 

DO  29  K«II,B 

ST 

120 

IF  (L«GT.I)  GO  TO  12 

ST 

61 

29 

0<K«J)  -0(X,J)  *F«OCK*II) 

ST 

121 

DO  11  J>L«I 

ST 

62 

30 

COB1IROE 

ST 

122 

11  IKlEEMJ)»a  (I«J)*HI 

ST 

63 

31 

Gl«1.0/G 

ST 

123 

12  IF  <1*G1.B)  GO  TC  16 

ST 

64 

DO  32  J»II,B 

ST 

124 

DC  15  J*L,B 

ST 

65 

32 

04J,II)«0|J,II)*GB 

ST 

125 

CftLl  TZFZBO 

ST 

. 66 

GO  TO  35 

ST 

126 

IF  U.G1.I)  GC  TO  15 

ST 

67 

33 

DC  34  J»II,B 

ST 

127 

DO  13  R«L«I 

ST 

68 

34 

*0.00 

ST 

128 

13  CELl  TIPROL  (D  (J,R)  ,0  (I,vn 

ST 

69 

35 

0(II«II)«0|II,II)41.0DO 

ST 

129 

CALL  TXPSTO(S) 

ST 

70 

36 

CCITIB1JI 

ST 

130 

DO  1«  K>l.l 

ST 

71 

c*** 

DIAGORAIIZAIICR  OF  THE  BICIXGCRAL  FOBH 

ST 

131 

1«  0(J«K)«D(J,R)  *S*RRABEi(R^ 

ST 

72 

37 

EPS*EPS«X 

ST 

132 

15  CCITIXOF 

ST 

73 

DO  57  R»1,R 

ST 

133 

16  T-OIES  |G(1)  ) *OieS(BKABEA  (I|) 

ST 

74 

KX«R*Ki1 

ST 

134 

IF  n-G1,I)I*I 

ST 

75 

C*4* 

TEST  F SPLITTIRG 

ST 

135 

17  COBIIBOI 

ST 

76 

38 

DO  39  L»1,KB 

ST 

136 

C***  ACCOflOllTIOR  OF  SIGHT  HAND  1BAMSF0BHAT10II3 

ST 

77 

LL«RK>L41 

ST 

137 

IF  aSB.KQ.O)  GO  TO  37 

ST 

78 

IF  (CkBSfSKABEl  (ll)  ).  lE.EFS)  GOTO  45 

ST 

138 

DO  25  1*1. ■ 

ST 

79 

IF  fLI.EQ.1)  GO  TO  45 

ST 

139 

II«I-I*1 

ST 

80 

IF  (DABS(Q(1L-1))  .LE.EPS)  GC  TO  40 

ST 

140 

IF  (G.BQ.C.COI  GO  TO  22 

ST 

81 

39 

CORIIRDE 

ST 

141 

IF  a.GT.B)  GC  TO  24 

ST 

82 

c«*« 

CABCELLITIOH  OF  BICABIA(L)  IF  LL.GT.  1 

ST 

142 

H«D  (I1«I1»1)«G 

ST 

83 

40 

C«0.D0 

ST 

143 

aB«i.C/H 

ST 

84 

S«1.CC0 

ST 

144 

DO  ie  j«i,i 

ST 

85 

L1«ll-1 

ST 

145 

18  7(J,II)«0(II,J)*BB 

ST 

86 

IF  (KK.LT.LL)  GO  TO  45 

ST 

146 

DO  21  J*L.B 

ST 

87 

DO  44  1*11, RK 

ST 

147 

CALI  TXPZBO 

ST 

88 

F*S*IKABEA(I) 

ST 

148 

DO  19  K«l«l 

ST 

89 

HKABEA(I)  «C*RRABEA(I) 

ST 

149 

19  CALI  TXPROMO(II»K)  ,T|K,Jn 

ST 

90 

IF  ICAfiS  (F)  .LE.EPS)  GO  TO  45 

ST 

ISO 

CALL  7XFST0(S) 

ST 

91 

G*Q(I) 

ST 

151 

DO  20  K«L,I 

ST 

92 

Q(I)«CSCBT(I*F4G*G) 

ST 

152 

20  T4K,J)-7{R,J)  ♦S*7{K,II) 

ST 

93 

H-C(I) 

ST 

153 

21  COB1IBDE 

ST 

94 

IF  (H.RE.ZEBC)  GO  TO  41 

ST 

154 

22  IF  (L.GT.I)  GO  TO  24 

ST 

95 

C*ZEfiO 

ST 

155 

DO  23  J«l,B 

ST 

96 

S«OIE 

ST 

156 

?fJ,II)  -O.DO 

ST 

97 

GO  TO  42 

ST 

157 

23  *0.00 

ST 

98 

41 

C-G/H 

ST 

158 

24  f (II,II)*1.0D0 

ST 

99 

S—F/H 

ST 

159 

6«IKBBEI(IIJ 

ST 

100 

42 

IF  IISH.EC.C)  GO  TO  44 

ST 

160 

25  L*II 

ST 

101 

DO  43  j«i,n 

ST 

161 

C***  ACCOROLITIOI  OF  LEFT  BARD  IBARSFOBRATIORS 

ST 

102 

T*D  (J,L1) 

ST 

162 

DO  36  I»1,R 

ST 

103 

Z«0<J,I) 

ST 

163 

II»B-I»1 

ST 

104 

U(J,L1)*T*C«Z«S 

ST 

164 

LL-1I*1 

ST 

105 

43 

0|J,I)— I*S424C 

ST 

165 

C*Q(II1 

ST 

106 

44 

CCRTIRDE 

ST 

166 

IF  UI.GT.B)  GO  TO  27 

ST 

107 

c**« 

TEST  F COBTEBGERCE 

ST 

167 

DO  26  J>LI«R 

ST 

108 

45 

Z»Q|IB) 

ST 

168 

26  a|II,J)«0.00 

ST 

109 

IF  (LL.FQ.RR)  GO  TO  55 

ST 

169 

27  IF  (G.FC.0.00)  GO  TO  33 

ST 

110 

c*** 

SHIFT  FBGB  ECTTCB  2X2  BIBOK 

ST 

170 

H«a(ii,ii)*G 

ST 

111 

x»«aL) 

ST 

171 

HB-1.0/E 

ST 

112 

IF  |RI(.GT.1)T-Q(KK-1) 

ST 

172 

IF  UL.GT.R)  GO  TO  31 

ST 

113 

IF  (RR.GT.1)G-8KABEA(|IR-1) 

ST 

173 

DO  30  J»LL,I 

ST 

114 

H*HRI8E1(XK) 

ST 

174 

CALL  TXPZBO 

ST 

115 

F«  1 II-Z)  • «I*Z)  ♦ (G-H)  • (G4H1)/  (2.  D0*H*I| 

ST 

175 

DO  28  K-Lt,B 

ST 

116 

G*CSCBT  (F«F«ORE) 

ST 

176 

249 


Sf  177 
ST  170 
ST  179 
ST  100 
ST  101 
ST  182 
ST  48J 
ST  184 
ST  185 
ST  186 
ST  187 
ST  188 
ST  189 
ST  190 
ST  191 
ST  192 
ST  193 
ST  194 
ST  195 
ST  196 
ST  197 
ST  198 
ST  199 
ST  200 
ST  201 
ST  202 
ST  203 
ST  204 
ST  205 
ST  206 
ST  207 
ST  208 
ST  209 
ST  210 
ST  211 
ST  212 
ST  213 
ST  214 
ST  215 
ST  216 
ST  217 
ST  218 
ST  219 
ST  220 
ST  221 
ST  222 
ST  223 
ST  224 
ST  225 
ST  226 
ST  227 
ST  228 
ST  229 
ST  230 
ST  231 
ST  232 
ST  233 
ST  234 
ST  235 
ST  236 


u u u 
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i«.a7S 

2 IF  tX.EG.J)  GO  TO  11 

IF  (t,GT..5878«37t  GO  TO  « 

■-■♦3.9062SE-2 
GO  TO  5 
« l>l-.2187S 

5 K-1 

C««*  SCLtCT  I CEITBlt  ZLlflIIIT  OF  THE  ARBiT  AMO  SAFE  IT  III  LOCATION  T 
1J«I*|J-1)*B 
T*A<IJ) 

C**«  IF  FIRST  ZIEHIIT  OF  ARRAY  IS  GREATER  THAT  T«  INTEBCUAMGE  VITR  T 
IF  U ID.IB.T)  GO  TC  6 
A(IJ)»A<I) 

A(I»-T 
T-A  IIJ) 

6 E-J 

€•••  IF  lAST  ElERERT  OF  ARRAY  IS  lESS  THAR  T«  IMTEBCHAHGE  HITH  T 
IF  (l(J).GB.T)  GO  TO  8 
A|1J)*A(J) 

A(J)-T 

T-A(IJ) 

C***  IF  FIRST  ItIHIRT  OF  ARRAY  IS  GREATER  THAR  T,  IRTERCHARGE  BITB  T 
IF  <A|I)*I2-7)  go  TO  8 
A|IO)-Aa) 

MD-T 

T«A|IJ) 

GO  TC  8 

7 TT«Am 
A<l)-A<K> 

A (I)«TT 

FIRC  AR  ELERERT  IR  SECORD  HAIF  OF  ARRAY  RHXCH  IS  SHALLEB  THAR  T 

8 1-1-1 

IF  (ACL).GT.T)  GO  TO  8 

€•••  FIRO  AR  ElERERT  IR  FIRST  BAIF  OF  ARRAY  UUICH  IS  GREATER  THAI  T 
9 K-R«1 

IF  (l(K).LT.T)  GO  TO  9 
IRTIBCHARGB  THESE  ELERERTS 
IF  (R.LE.l)  GO  TO  7 

C*«*  SATE  OFFER  AMD  LCRER  SOBSCBIFTS  OF  THE  ARRAY  YET  TO  BE  SORTED 
IF  GO  TO  10 

IO|R)«L 
I-R 
R-8«1 
GO  TO  12 

10  XL(F)«X 
10(R)-J 
J-1 
H-H«1 

6C  TO  12 

C*«*  BEGIR  AGAIH  Cl  IROTREB  PORTICR  OF  UBSOBTEO  ARRAY 

11  H-H-1 

IF  (R.EC.O)  RETORR 

I-Il(H) 

j-ia<B) 

12  IF  (J-I*GZ.11)  GO  TO  5 
IF  (I.EQ.1)  GO  TO  2 
I-I-1 

13  I-I*1 

IF  II.ZQ.J)  GO  TO  11 


TS 

20 

T-A  <I«1) 

TS 

21 

IF  fA(I).LB.T)  GO  TO  13 

TS 

22 

R-I 

TS 

23 

14 

A(K4l)-A(K) 

TS 

24 

K-K-1 

YS 

25 

IF  (T.LT.A(R))  GO  TO  14 

TS 

26 

A(K*1)  -T 

TS 

27 

GO  TO  13 

TS 

'28 

ERC 

TS 

29 

fS 

JO 

VS 

31 

TS 

32 

SDBRODTIRZ  HADC  (A, B,R,H,HS) 

TS 

33 

C 

VS 

34 

SUBSODTINZ  RACC  ADOS  THC  BATFICBS 

VS 

35 

c 

TS 

36 

IHPIICIT  REA1*8  lA-H.O-Z) 

TS 

37 

DIBIRSION  A(1),Bt1) 

VS 

38 

c 

TS 

39 

RH-R*H 

TS 

40 

c*«* 

CHECK  FOR  OFFER  TRIARGOIAR  STORAGE  RODE 

TS 

41 

IF  (B£.IQ.1|RB»R*|H*l)/2 

TS 

42 

c*** 

son  IBE  HATBICZS  ZLEHIRT  BY  ZLEHERT 

TS 

43 

DO  1 1-1, «S 

TS 

44 

1 

A(I)-1(I)  ♦BIIJ 

TS 

45 

BETDER 

TS 

46 

ERD 

TS 

47 

TS 

48 

TS 

49 

TS 

SO 

SDBBCOTIRB  HSTR (A,B ,R,BSA,RSF) 

TS 

51 

c 

T? 

52 

C4** 

SOBBCOTIRE  RSTB  CHARGES  THE  STORAGE  BODE  OF 

THE  HATRIZ 

TS 

53 

c 

TS 

54 

IBPIICIT  BSlL*8CA-a,0-Z) 

TS 

55 

DIBZRSICR  A |1)  ,S  (1) 

TS 

56 

c 

VS 

57 

D<?  5 I-1,R 

TS 

58 

DO  5 0-1, R 

TS 

59 

c*** 

IF  RATRIZ  R IS  GEREBAl,  FORR  ELEHERT 

TS 

60 

IF  <RSB)  1,2,1 

TS 

61 

c*** 

IF  IB  LCHER  TRIANGLE  OF  SYHRETBIC  OB  OlAGORAL  B,  BYPASS 

TS 

62 

1 

IF  II-J)  2,2,5 

TS 

63 

2 

CALI  LCC(I,0,IB,l,l,HSB) 

TS 

64 

C*«4 

IF  IR  OFFER  ARE  OFF-DIAGCRAl  OF  OlAGORAL  R, 

BYPASS 

TS 

65 

IF  IIB)  5,5,3 

TS 

66 

C«*4 

FORR  B(1,J) 

TS 

67 

3 

B(IE)«0.0DQ 

TS 

68 

CALL  ICC|I,J,IA,B,R,BSA) 

TS 

69 

c**« 

IF  TBERI  IS  RO  A(I,J),  LEAVE  B (1,0)  AT  0.0 

TS 

70 

IF  <IA)  5,5,4 

TS 

71 

4 

R!IF)*A  Ul) 

TS 

72 

5 

CORTIROE 

TS 

73 

BETOER 

TS 

74 

ERD 

TS 

75 

TS 

76 

VS 

77 

TS 

78 

SOBMCOTINZ  FILTER  |A,B,RC0T,RF1) 

TS 

79 

c 

YS  80 
TS  81 
TS  82 
TS  83 
TS  B« 
TS  85 
TS  86 
TS  87 
TS  88 


HA  1 

HA  2 

BA  3 

HA  H 

HA  5 

HA  6 

HA  7 

HA  8 

HA  9 

HA  10 

HA  11 

HA  12 

HA  13 

HA  14 

HA  15 


HS  1 

HS  2 

HS  3 

HS  4 

HS  5 

HS  6 

HS  7 

HS  8 

ns  9 

HS  10 

HS  11 

HS  12 

HS  13 

HS  14 

HS  15 

HS  16 

HS  17 

HS  18 

HS  19 

HS  20 

HS  21 

HS  22 

NS  23 

HS  24 

HS  25 


FL  1 
FL  2 


c*»* 


c 


c 

c*** 


c«*« 


1 

2 

3 

« 


C 

c««* 

c*** 

c«*« 

c**« 

c««* 

c 


c 


c*«* 

c*** 


SOBIOQTIMZ  FILTEI  IS  & lOU-PlSS  FILTEE  USED  TO  &EOUCE  HIGH  MOISB 

ZnPtlCII  BEll*8  (&'B»0-Z) 

DmilSICH  l(RP1},B(BP1) 

IITIILIZE  PARAHITERS 
PI-3. 1*159265356979300 
I-RCOT 

ZXl-3. 000/2. ODO«Z 
DO  « I«1«HP1 

TEST  FOB  IBGOnilT  BBRCE  FOB  FILIEBIBG 
Xl-B 

IF  (Il.GE.I.IMC.XX.LE.XXX)  GC  TO  1 
GO  1C  2 

B<B)«B(B)*ftCOS(PI*  |IZ-X)/X))**2 

B(B)-B(B)  •ICCOSIPI*  (Zl-1)/X))«*2 

IF  (II.G1.XIX)  GC  TC  3 

GO  TO  « 

i (V)-O.OOO 

B(B)-C.000 

CORTIIDE 

BBTOBR 

EBD 


SOBBOOTIRE  SPLIIE CB*F*X«B1) 

SOBfCUtINE  SPLIIE  FZBCS  TBE  EELiTIOBSHIP  BETtfEEN  FUHCTIOB  TAL0E5 
BBC  BILOBS  TBE  CBICOLBTICK  CF  OEBIVBIIVES 
EEPfBEBCE  FCE  THIS  BETBOD  IS: 

THE  THEOBT  OF  SPLIMIS  AMD  THEIB  APPLICAXIOBS 

J.fl.  AHIBEBG,  ET  At.  ACItEHlC  PBESS.  BEH  XOBK,  1967 

IRPIICIT  BBAl*8(A«H,0-Z) 

DIHIBSICH  AA(*.R)  .1(H)  .1(1)  .H(1627)  .Q(1827)  .U|  1B27) 

BH1«H~1 

DO  1 1-1. BRI 

H(I)-X(1»1)-X|I) 

ROCXFIEC  lEFT'RIHD  END  COHDITIOH  THAT  ALLEFIATES  THE  NEED  TO 
SPECIPT  TBE  X-CIBI»ATIfI  CF  X AT  POIBT  1 
QC1)— 31.0D0/32.0D0 
H1*K(1) 

B2«R(2) 

H3«H(3) 

O(1)«T(1)*(32.0C0*Hl**2.000*H2»21.0D0*H3)/(HUH2)/(Hl*H2»H3)-IC2)* 
lCl1.OCC*Hl»*2.0EO*H2»21.ODO*n3)/(H2^H3)  /H2^X (J) •HI* (1 1 . ODO*H1 *21 .0 
1D0*(H2*B3))/(B1*H2)/H2/B3-I  («)  *Hl*  (1  l.C  D0*H1*21.  000*a2)  / (H2»H3)  / (B 
11*H2«R3)/R3 

GEHEBATZ  IITEBNIL  0(1)  BT  ALGOBITHHI  GIVEN  BX  AHLBEBG 

0(1) -3.000*0(1) /HI/16.0  DO 

HR-R(1) 

XX-K2) 

XH-T(I) 

DO  : 1-2. BRI 
HH-B  (1) 

XP-X(I«1) 

D-3.0D0*  ( (IP-XX)/HH-(IX-XB)/Bfl)/(HH»Hfl) 

C-0.5C0*BH/(BB«BH) 


FL 

3 

Ft 

*1 

FL 

5 

FL 

6 

PL 

7 

FL 

8 

FL 

^9 

FL 

10 

FL 

11 

FL 

12 

FL 

13 

FL 

1* 

FL 

15 

FL 

16 

FL 

17 

FL 

18 

FL 

19 

FL 

20 

FL 

21 

FL 

22 

FL 

23 

FL 

24 

FL 

25 

5P 

1 

SP 

2 

SP 

3 

SP 

4 

SP 

5 

SP 

6 

SP 

7 

SP 

8 

SP 

9 

SP 

10 

SP 

11 

SP 

12 

SP 

13 

SP 

14 

SP 

15 

SP 

16 

SP 

17 

SP 

18 

SP 

19 

SP 

20 

SP 

21 

SP 

22 

SP 

23 

SP 

24 

SP 

25 

SP 

26 

SP 

27 

SP 

28 

SP 

29 

SP 

30 

SP 

31 

SP 

32 

SP 

33 

SP 

34 

A-c,5ce-c 

SP 

35 

P-A*C(I~1)  *1.000 

SP 

36 

Q(I)— C/P 

SP 

37 

U (Z)-(D'A*0  (I-1))/P 

SP 

38 

HH-BH 

SP 

39 

XH-IX 

SP 

40 

2 

XX-XF 

SP 

41 

c*** 

HCDIFIEC  BIGHT-RABD  END  CCHDITION  THAT  ALLEVIATES  THE  BEEO  TO 

SP 

42 

c*** 

SPZCIFX  THE  1-CZBITATIVE  OF  X AT  POINT  B 

SP 

43 

A-31.0D0/32.ODO 

SP 

44 

P-A*G(H>1)*1.0D0 

SP 

45 

U1-H  (1R1) 

SP 

46 

H2*H(BR1-1) 

SP 

47 

H3*H(RR1«2) 

SP 

48 

D-T  (H)*  (32.CDO*H1*42.0DO*H2*21.000*H3)/(H1*H2)  /(H1*H2*H3)  -X(HRl)  *( 

SP 

49 

111.CC0*H1*42.0C0*R2*21.0D0*B3}/(H2*U3)/U2*X  (HH  1>  1)  • Hi  * ( 1 1.0  D0*H1  *2 

SP 

SO 

11.OD0*  (H2*H3))/(H1*B2)/H2/H3-X(BH1“2)  *U  1*  ( 1 1. 0 DC  *U  1 *2 1 . 000*H2)  / (H2 

SP 

51 

1*H3)/(H  1*B2*B3)/R3 

SP 

52 

D-3.CE0*D/ai/16.0DO 

SP 

53 

0(B)-(D-A*a(R-1))/P 

SP 

54 

c**« 

SOtVE  FCS  THE  SFLIBZ  COEFFICIENTS  CQBBESPOMDIN G TO  AHLBEBG  R (0)  TO 

SP 

55 

c*** 

R(H)  ABE  STOBX  TBER  IB  THE  0(1) 

SP 

56 

DC  3 J-1.BR1 

SP 

57 

I-B-J- 

SP 

58 

3 

0(I)»Q(I)  *0(1*1)  *0(1) 

SP 

59 

c*** 

FOBS  THE  SPIIBE  COEFFICIENTS  FOB  THE  COBTEBTIOBAL  FOBH  OF  A COBIC 

SP 

60 

c*** 

PCLXHORIAL  FBOR  THE  0(1) 

SP 

61 

00-0  (1) 

SP 

62 

XX«X(1) 

SP 

63 

XX-X(1) 

SP 

64 

DO  4 1-1. BHI 

SP 

65 

0P-Q(I*1) 

SP 

66 

XP«X(I*1) 

SP 

67 

XP-X(I*1) 

SP 

68 

BH-B  (I) 

SP 

69 

AA(1.I)«(OP-OD)/BH/6.0DO 

SP 

70 

AA (2.1) «o.5ro*(xp*oo-xx*op)/fla 

SP 

71 

A A (3.1)  -0.5C0*  (OP*1X*IX-00*XP*ZP)/HH*  (00>UP)  *HU/6.0D0*  (XP-XX)  /HH 

SP 

72 

AA  (4.1) «(00*XP*XF*ZF*OP*ZX*XX*XZ)/UH/6.000*(OP*X1-UU*IP)*BR/6,000* 

SP 

73 

1(XX*IF“XP*IX)/HB 

SP 

74 

XX-XF 

SP 

75 

OO-OP 

SP 

76 

4 

XX-XP 

SP 

77 

BBTOBB 

SP 

78 

END 

SP 

79 

SOBBOOTINE  PCEF 

PC 

1 

C 

PC 

2 

c*«* 

SOBBOOTINB  FCEF  CAICOLATES  TBE  COEFFICIENTS  FOB  THE  'STIFF- 

PC 

3 

c*«* 

ECOITION*  COBRECTOB 

PC 

4 

c 

PC 

5 

IRPIICIT  BEAl*8(A-Z) 

PC 

6 

BEAl*8  TOI/1.0D-2/ 

PC 

7 

CORHCB  /PCR/OXO.DX1.0X2.DX3.CX4.0XS.OX6.XO.X1.X2.X3.X4.ZS.X6.XO.X1 

PC 

8 

1.X2.X3.X4.X5.X6 

PC 

9 

CORHOB  /CBCQEF/F.A0.A1.A2.A3.A4.A5.H 

PC 

10 

c 

PC 

11 

c*** 

DEFIBE  EIFFEBEHCES 

PC 

12 

M 

Ul 
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C*** 


c*** 


c*«* 


c*** 


c**« 


T(1)«1-X0 

PC 

13 

G5-C3*E5»C5 

PC 

73 

■ n)"i-TO 

PC 

11 

C6-C3«E6«C6 

PC 

71 

T|DT)«DI-BTO 

PC 

15 

c*** 

EQOITIOI  1 

PC 

75 

ciicaxtiE  x-omiBEicis 

PC 

16 

a-11*  (Pl^Tl*  (G1»T1*  |E1»T1)  ) ) 

PC 

76 

TO-T(XO) 

PC 

17 

HO-  (11-  (Tl*  (FO^Tl*  (G0»IME0)  ) ) )/K 

PC 

77 

Ti-mn 

PC 

IS 

H5— (Tli(P5^tl*(G54Tli(I5*Tl*Tl))))/a 

PC 

78 

T2-TCX2) 

PC 

19 

H6-  (11*  ITl*  (F6*T1*(G6^T1«B6))))/H 

PC 

79 

T3-T(X3) 

PC 

20 

OPOITE  EQDITIOl  1 

PC 

80 

PC 

21 

10-P1*HC*FO 

PC 

81 

T5-TCX5) 

PC 

'22 

I5-F1*H5»F5 

PC 

82 

T6-KX6) 

PC 

23 

I6-Fl*a6«F6 

PC 

83 

CAlCOL&tB  T-DIfFEHEICIS  lElMIfB  TO  lO 

PC 

21 

J0-G1*B0«G0 

PC 

81 

«0«B(t0) 

PC 

25 

J5»G11B5*G5 

PC 

85 

PC 

26 

J6-G1*B6«G6 

PC 

86 

12-1  (T2) 

PC 

27 

K0-IMR0»E0 

PC 

87 

■ 3-1(13) 

PC 

28 

X5-E1*B5*E5 

PC 

88 

■■-■(XU) 

PC 

29 

R6-11*H6«E6 

PC 

89 

■S-i(TS) 

PC 

30 

c**« 

EQOITIOI  5 

PC 

90 

16-1(16) 

PC 

31 

L-T5*  (I5*T5*(J5^T5*  (K5*T5*  (H5^T5) ) ) ) 

PC 

91 

CALCOLXTE  DI*CIFFER tlCES  BZIATIVE  TO  DIO 

PC 

32 

LO-  (15- (T5*  (IO»T5*(JO+T5*(KC^T5*UO))) ) )/L 

PC 

92 

TO-V(DTC) 

PC 

33 

L6-  (15-  (T5*  (I6#I5*(J6^T5*(K64T5*H6)))))/L 

PC 

93 

11-1(011) 

PC 

31 

c*** 

OPOITE  EQOITIOI  5 

PC 

91 

12-1(012) 

PC 

35 

H0-I5*t0*I9 

PC 

95 

13*1(CT3) 

PC 

36 

H6-I5*L64I6 

PC 

96 

11-1(011) 

PC 

37 

I0»J5*L0*J3 

PC 

97 

15-1(015) 

PC 

38 

|6-J5*L6«J6 

PC 

98 

16-1  (016) 

PC 

39 

Q0-I5*10*E0 

PC 

99 

EQOITIOI  1 

PC 

10 

Q6»K5*L6»R6 

PC 

100 

B0-11/T1 

PC 

11 

I0-H5*LC*H0 

PC 

101 

B2— T1 

PC 

12 

B6-B5*t6«B6 

PC 

102 

B3»B2*Tt 

PC 

13 

H-X6-X0 

PC 

103 

8*-F3*T1 

PC 

11 

P- (T6« (B6»T61(I6«T6*(Q6«T6«  (B6«I6*L6) ) ) ) -16) 

PC 

101 

B5-EII*T1 

PC 

IS 

IP  (DIBS(P)  .IT. 1.00-33)  F-1.CC-33 

PC 

105 

B6-I1/T1 

PC 

16 

xia—  (T6*  (30*T6*(BO4T6*(Q0^T6*(B0*I6*LO)))  )-16) 

PC 

106 

EQOITIOI  2 

PC 

17 

IP  (DIBS(XIH)  .LT.1.CD-33)XIH«1.0-33 

PC 

107 

C-T2*(B2»T2) 

PC 

18 

CHECI  EXPCIEITS  TO  PIEIIIT  OKOEBPLOBS  110  OlERPLOHS 

PC 

108 

C0-(12-T2*BC)/C 

PC 

19 

TEX  E-OtCG  (DIES  (XIH)  )-DL0G(DIB5(P)) 

PC 

109 

C3— (12*(B3»T2*T2))/C 

PC 

SO 

IP  IIEXP.IT.-77.0D0)  CO  TO  5 

PC 

110 

Cl— (T2*(fll*T2*T2*T2))/C 

PC 

51 

IP  (TEXP.LE.71.CD0)  GO  TO  1 

PC 

111 

C5— (12*(B5*T2*T2*T2*T2))/C 

PC 

52 

1X1— 1.000 

PC 

112 

C6-  (12-T2*B6)/C 

PC 

53 

1X2— 1.000 

PC 

113 

OPOITE  EQOITIOI  2 

PC 

51 

IF  (DIBS(XHB)  .EC*XIR)IXl-1.0CG 

PC 

114 

D0»B2«CQ*B0 

PC 

55 

IF  (CIBS(P)  .EQ.P)IX2-1.0D0. 

PC 

115 

03-E2*C3»B3 

PC 

56 

IXS-1X14IX2 

PC 

116 

D1«B2*C1«B1 

PC 

57 

P--1,0D*71 

PC 

117 

B5-E2iC5*E5 

PC 

58 

IF  (IXS.GT.O.OOO)  P-1. 00*71 

PC 

118 

D6«B2*C6^B6 

PC 

59 

IP  (P.lT.O.OtO)  GO  TO  5 

PC 

119 

EQOITIOI  3 

PC 

60 

GO  TO  2 

PC 

120 

E-T3*(D3»T3«(C3«T3)) 

PC 

61 

c*** 

CItCDlITE  CCEFFICIEBTS 

PC 

121 

EO-  (13-  (T3*  (D0*T3*CC)  ) ) /E 

PC 

62 

1 

P-XIH/P 

PC 

122 

El— (T3*(01*T3*(C1*T3*T3)))/E 

PC 

63 

c*** 

TEST  FOB  HiCHIBI  LIBIT 

PC 

123 

B5— (T3*(t5*T3*  (CS*13*T3*T3) ) ) /E 

PC 

61 

2 

If  1 (P*H)  .LT.22.000)  GOTO  3 

PC 

121 

Z6-(I3-T3«(D6«T3*C6))/B 

PC 

65 

P-22.0D0/H 

PC 

125 

OFDIIE  EQOITIOI  3 

PC 

66 

3 

IF  (P.LT.lOl)  GO  TO  5 

PC 

126 

r0-C3*EC*D0 

PC 

67 

lO-DlO 

PC 

127 

ri-D3*Elf01 

PC 

68 

I1-R0*P*B6 

PC 

128 

r5-C3*E5*05 

PC 

69 

I2-X04PM6 

PC 

129 

F6«D3*E6*06 

PC 

70 

I3«QC*P«Q6 

PC 

130 

G0-C3*EC»C0 

PC 

71 

I1»B0*P*R6 

PC 

131 

G1-C3*E1*C1 

PC 

72 

I5>10*P*L6 

PC 

132 

253 


IBTDIR 

PC 

133 

GO  TO  6 

PO 

54 

5 

P-ODO 

PC 

134 

ERD 

PD 

55 

GO  10  4 

PC 

135 

mo 

PC 

13b 

SUeCQUTINE  FHETR 

PH 

1 

» 

C 

PH 

2 

POBCTIOli  PHIDIS  (R,Xl,K,ICP1,ICPi) 

PD 

1 

C***  SUBROOTIIIE  PHETH  PRODUCES  A CORRECTED  VALUE  Of  T (M*  1) 

PB 

3 

C 

PO 

2 

C 

PR 

4 

c*** 

PDMCTTOI  PHIOtll  IS  CAPAPIE  OF  CCflPUTIMG  TU&  DcBlViTlVE  AMD/OS 

PD 

3 

IMPLICIT  BEAL*8  (A-Z) 

PR 

5 

iilTIDIRlTITIFF  OP  PBI  (*S  DESCIIIBED  IM  SUB80UTINS  PHICEF)  . IT 

PD 

4 

CCHHCR  /C8CCEP/P.A0,R1,A2,A3,A4,A5,H 

PH 

6 

c*** 

SROOLD  BE  HOTIC  THAT 

PD 

5 

CORBCR  /PC8/DT0, CTl, DT2, DT3,CT4, 015,016,10, XI, X2,X3,X4,X5,X6, TO, TV 

PH 

7 

c*** 

■ CIPIRES  THE  RDRBFR  OP  TERRS  OP  PHI  TO  USE  OB  THE  HtinJEB  Of 

PD 

6 

1,T2,T3,  T4,t5,T6 

PH 

8 

c**« 

TERRS  THAT  ARE  ATAIIAEIE  TO  USE 

PO 

7 

C 

PH 

9 

c*** 

XI  CFPINES  THE  VALUE  OP  X AT  UUXCH  TO  CALCULATE  THE  OEBITATIVE  OB 

PD 

8 

PH-F*R 

PH 

10 

c**« 

ARTICERI1AT1VE 

PO 

9 

C***  CCHECTE  THE  TBEAHOB  f-VALOES 

PH 

11 

c*«* 

X SPECIPIES  THE  DERIVATITB  TC  TO  CALCULATE:  K RAl  BE  AMT  IHTEGER 

PD 

10 

PO-C.ODO 

PH 

12 

c*«* 

SUCH  THAI  FOSITITE  (0E8ITATITES)  , AERO  (Pdl)  , NLGATXVB  (ANTIDERI> 

PD 

11 

IP  ((-PH)  .LT.  174.673D0.AMD.  (-PH)  .GT. -180.21 8O0)  PO-DEXP  (-PH) 

PH 

13 

€••• 

TATITESM. 

PD 

12 

F1-(FC-1D0)/(-PH) 

PH 

14 

c 

PD 

13 

P2*  (F1-1D0)/(-PH) 

PH 

IS 

IRPtlCIT  8EAl*8 (A-H,0*Z) 

PD 

14 

P3-  (P2-  (1D0/2D0)  )/  (-PH) 

PH 

16 

OIRERSIOII  0PACT(13) 

PD 

15 

P4-  (F3-  (1C0/6DC))/(-PH) 

PH 

17 

COBBGR  /ANBR/AI7)  ,C(7»8) 

PD 

16 

P5-  (P4-  (U0/24D0)  )/  (-FH) 

PH 

18 

COHBCI  /LA8Z/JIBITE,1EBR 

PO 

17 

P6-(P5-(lC0/120C0))/(-PH) 

PB 

19 

COHRCI  /PC8/P|7),Z{7)  ,1(7) 

PD 

18 

C***  CORFOIE  A CORRECTED  VALUE  OP  T (V*1) 

PH 

20 

DATA  OP  ACT/1. 000,1. 000,2.000,6. 000* 2. 4D1, 1.AD2, 7. 5.0403,4.0320 

PD 

19 

V6>TC*H*(A0*F1«H*(A1*f2*H*(2D0*A2*f3*H*(6OC*A3*P4*U*(24D0*A4*PS*B* 

PH 

21 

14, 3.628005, a. 62E806, 3. 9916807,4.79001606/ 

PO 

20 

1120C0*AS*P6))))) 

PH 

22 

c 

PD 

21 

RETURN 

PH 

23 

IP  (H.LT.1.0R.I.GT.7)  GO  TO  9 

PO 

22 

END 

PH 

24 

c*»* 

T8ABSLA1E 

PO 

23 

SfE«X|1) 

PO 

24 

00  1 I«1,B 

PD 

25 

1 

Zai«X(I)-STE 

PO 

2b 

SUBROUTIRE  tOC (I, J, IR ,M,H , RS) 

LC 

1 

XZ-XX>STE 

PO 

27 

C 

LC 

2 

2 

IP  IICPl.Gt.ICl2)  GO  TO  3 

PD 

28 

c*«*  SUEROUTINE  LOC  COHPUTES  A VECTOR  SUBSCRIPT  FOR  AH  ELEHEHT  II  A 

LC 

3 

CALL  FRICEP(ICFI) 

PD 

29 

C***  RATRIX  Cf  SPECIFIED  STORAGE  RODE 

LC 

4 

ICPUICFI^I 

PD 

30 

C 

LC 

5 

GO  TC  2 

PD 

31 

IX-I 

LC 

6 

a 

PHIDER«OOC 

PO 

32 

L-J 

LC 

7 

1-R«1 

PO 

33 

IP  (RS-1)  1,2,5 

LC 

a 

IP  <t.LT. 1)1-1 

PD 

34 

1 IRX-B*  (1-1) *II 

LC 

9 

4 

IP  II.GT.R)  GC  TO  6 

PD 

35 

GO  TO  7 

LC 

10 

S-UO 

PO 

36 

2 IP  (IX-I)  3,4,4 

LC 

11 

CPl-OCO 

PD 

37 

3 IBZ-IX*  CL*L-L)/2 

LC 

12 

J2-I-K 

PO 

38 

GO  TO  7 

LC 

13 

IF  <J2.GT.I)  J2-I 

PD 

39 

4 IBX-l*(IX*IX-IZ)/2 

LC 

14 

DO  5 J-1,J2 

PD 

40 

GO  TO  7 

LC 

15 

CPT«CPT*S«DPACTtI-Jf1)/DPACT  (I-J-K*1)*C  (I,  J)  • ( AX**  ( I-J-K)  ) 

PD 

41 

5 IRX-0 

LC 

16 

5 

s— s 

PO 

42 

IF  (IX-Ll  7,6,7 

LC 

17 

PHICFB>FRIDER»A(I)*CPT 

PD 

43 

6 IBX-IX 

LC 

18 

1-1*1 

PO 

• 44 

7 IB-IRX 

LC 

19 

GO  TO  4 

PO 

45 

BETUBR 

LC 

20 

c**» 

BESET 

PO 

46 

END 

LC 

21 

6 

ZX*XX*STB 

PO 

47 

DO  7 1-1,  H 

PD 

48 

7 

X<I|«X(I)*STE 

PD 

49 

e 

betorh 

PD 

50 

SUBROUTINE  HAT A (A, B ,N,H , RS) 

RT 

1 

9 

IBBB-1 

PO 

51 

C 

HT 

2 

HBITE  (JIBITE,10)  B 

PD 

52 

C**«  SUBROUTINE  RATA  PBEHULTIPLIES  A RATRIX  BT  IIS  TRANSPOSE  TO  fORH 

HT 

3 

10 

PCBRAT  (18  ,■**«  PRIDES  EBBCE:  B«*,I11,*  BUT  K-H<-7  REQUIRED*) 

PD 

53 

C**«  A SIPRETRIC  RATFIX 

HT 

4 
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IHPlICIl  BB»L*8U-B»0-Z) 
OiniKSION  A (1)  ,S  (1) 

DO  6 K>1»n 
KZ«  <F*K-R)/2 
CO  £ J*1,R 
IF  CJ-KI 

1 XP«J«KI 
B(II)«O.OCO 
DO  6 

IF  (ns)  2,n,2 

2 can  ioc(i« J,ia,ii»n«HS) 
can  ioc(i«R«ie,N,fl,ns) 
IF  <ta)  3«6»3 

3 IF  (IE)  5,6,5 
0 ia«»*  (J-1)  ♦! 

IE»i*(*-l)»I 

5 R(1F)«B(IB)  «a(ia)*a(iB) 

6 CGiimaE 
BETaaa 
£■0 


BT 

S 

HT 

6 

HT 

7 

RT 

8 

HT 

9 

HT 

10 

HT 

11 

HT 

12 

BT 

13 

HT 

14 

HT 

IS. 

HT 

16 

HT 

17 

HT 

18 

HT 

19 

HT 

20 

HT 

21 

HT 

22 

HT 

2J 

HT 

24 

HT 

25 

HT 

26 
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O1111O100 
155.0  ^3972.0  0.0323529  C.0323529  14.437  0.0  1.1538  -0.02 

1 S'SJS  d.017453292500  0.017453292500 
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12 
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7. 359120 1CD»04-1.250299B9D-02  5.205481110-01 
1.298411970*02-1.967845530*00  3.741623040*01 
7.359130100*04-1.197106470-02  4.253655610-01 
1.298594620*02-1.990000000*00  3.744611400*01 
7. 359140100*04-1. 36001132D-02  2. 67493972D-01 
1. 298430520*02-2. 065847520*00  3.772573880*01 
7.359150100*04-1.195444180-02  8. 198051400-02 
1.29641 1970*02- 1.8 14560420*00  3.736286690*01 
7.359160100*04-1.197106470-02  2. 052369 160-01 
1.29 8566790*02-1. 678027730*00  3.758606090*01 
7.359170100*04-1.357794950-02  8.072280440-02 
1, 295694200*02-1.594265350*00  3.751546660*01 
7.359180100*04-9.738049570-03  8. 166608530-02 
1.300245250*02-1.639497020*00  3.763075170*01 
7.359190100*04-9.782377030-03  1.734795360-01 
1.298585350*02-1. 850578280*00  3.768198070*01 
7.359200100*04-1.413758850-02  1.940902720-02 
1.297522160*02-1.724934680*00  3.744184490*01 
7.359210100*04-1.084624570-02  1.766250260-01 
1.299356750*02-1-659600000*00  3.751655380*01 
7. 359220 100*04-1 .082962290-02  3. 327038570-01 
1.299375250*02-1.904186110*00  3.757418640*01 
7.359230100*04-9.183951510-03  3. 851668630-0 1 
1.301207230*02-1.937691100*00  3.749734300*01 
7.359240100*04-9-206115200-03  4.880851100-01 
1.30 1151630*02-1.913400000*00  3.769372070*01 
7.359250100*04-1.142250750-02  2. 986697330-01 
1.295657140*02-1.678865380*00  3. 808861060*01 
7.359260100*04-1.360011330-02  8.166608270-02 
1. 298631630*02-1.746388090*00  3. 792638560*01 
7.359270100*04-1.194890090-02  1 .741083920-01 
1. 302103730*02-1.714883190*00  3.757205190*01 
7.359280100*04-1.139400290-02  8.040837860-02 
1.299338210*02-1.659600000*00  3. 753769920*01 
7.359290 10D*C4-1 .083516390-02  5. C85 197740-02 
1- 297503630*02-1.604316840*00  3.771506610*01 
7.359300  10D*C4-9.76021321D-03  2.Ce383e92D-Q1 
1.297559140*02-1.466108930*00  3.772040250*01 
7.359310100*04-1.194890090-02  3.960540080-01 
1.303008830*02-1.620231640*00  3.754537020*01 
7.359320  100*04-1.137263920-02  4.568827950-01 
1.298439780*02-1.480348570*00  3. 7600d68 10*01 
7.359330100*04-8,652017060-03  3. Cl 1063650-01 
1.299412180*02-1.372623520*00  3.774750270*01 
7.359340 100*04-1.08 13000 30-02  3.342797080-01 
1.304881860*02-1.304280020*00  3.772509840*01 
7. 359350100*04-7,510575520-03  5. 199177780-01 
1.303008830*02-1.437629650*00  3.781005310*01 
7. 359360 100* 04-6, 5963 10660-03  3. 676 682 190-01 
1. 298439780*02-1.575000000*00  3.789756930*01 
7.  35S370 100*  04-2.462666570-02  7. 603959330-0 1 
1.299375250*02-1.145299120*00  3.771506610*01 
7.359380100*04-1.758407660-02  2. 589986250*00 
1.30 1207230*02-6.259723300-01  3.781325490*01 
7. 359390100*04-2.642748220-02  4. 568654420*00 
1.30 1207230*02-1,066456520-01  3.768796390*01 
7.359400100*04-3.308774070-02  5.850470940*00 
1.301160910*02  6.991483630-01  3.778977500*01 
7. 3594101CD*C4-4.C81736600-02  6.095361970*00  , 
1.298566790*02  1.398564270*00  3.776977500*01 


1.681423180*00  1.431262830*03 
1.617200920*00  1.430049280*03 
1.522624850*00  1.430049280*03 
1.554895730*00  1.430024760*03 
1.617520430*00  1.427622190*03 
1.553937200*00  1.430086050*03 
1.523263870*00  1.433677660*03 
1.616242390*00  1.428823480*03 
1.426131700*00  1.428847990*03 
1.394499640*00  1.431262830*03 
1.395138860*00  1.430073800*03 
1.459041610*00  1.432500890*03 
1.521666310*00  1.432451860*03 
1.457124550*00  1.427622190*03 
1.332194650*00  1.430073800*03 
1.490353960*00  1.432488630*03 
1.489075920*00  1.431275080*03 
1.361569940*00  1.431275080*03 
1.267013860*00  1.431287340*03 
1.299923760*00  1.432464110*03 
..425173180*00  1.428835730*03 
1.298965230*00  1.430066050*03 
1.332194640*00  1.433702180*03 
1.490992900*00  1.431238310*03 
1.552978670*00  1.427622190*03 
1.428368270*00  1.430049280*03 
1.619437490*00  1.430073800*03  ! 

1.751716100*00  1,432500890*03  ! 

2.323965230*00  1.432464110*03  i 
2.610888570*00  1.428835730*03  ' 


354 


7 1S9*201CD»0*-*. 50296*290-02  5.626066*70*00  2.036*65230*00  1. *30073790*03  399 

ll2956571*C*02  1.01*025650*00  1.773*27700*01  ^99 

7. 359*3010D*0*-5. 352223850-02  5.5031*8200*00  3.250555050*00  1.432500890*03  *00 

|'29<576C70*02  2.23*512700*00  3.762755000*01  **55 

7 355**0100*04-5. 526123980-02  5.693513030*00  3.537158  880*00  1. *32*88630*03  *01 

ll29<530SCD*C2  2.8627305£0*00  3.752002290*01  

7.359*501CD*C*-6. *59868860-02  6.006157380*00  3.7205*7610*00  1.431275980*03  *02 

ll29203126D*O2  3.452*17750*00  3.7*6639210*01  ^ 

7. 359*6010D*0*-6. 632661360-02  6.0679*1690*00  3.6809*3*90*00  1.431299600*03  *03 

1.290111070*02  *.152671100*00  3.756805000*01 

7. 359*7010D*0*-7. *59518*30-02  6.00*5915*0*00  *.112283590*00  1.433609920*03  *0* 

1.29*672430*02  4.8822*1500*00  3.763181900*01 

7. 35S*6010D*0*-7. 900361180-02  5.900*63220*00  4.303033310*00  1. *30024760*03  *05 

1.290008450*02  5.301053380*00  3.757*186*0*01  US! 

7.35S4901CD*0*-a. 12*105*30-02  5.656529*70*00  4.398240*10*00  1.427658960*03  *06 

1.284*9*340*02  5.870637*70*00  3.781*33210*01  ^06 

7.35950010D*0*-8. 5638*0570-02  5. 628272660*00  4-*3*0 33 87D*00  1.433726690*03  *07 

7l35951CKote*-8l67602^^  517190*3110*00  4.8**928620*00  1. *33665*00*03  *00 

^:iirsis’,f»:si4:ror,”«iro5  i.«7.o«3o.o3 

1.282563510*02  7.610381990*00  3.7*2156680*01 

7-35953C1CD*Q*-8. 6225*5680-02  5.31656*600*00  4.526692910*00  1.428823*80*03  410 

1.28070*690*02  8.15*000000*00  3.757738810*01  JJO 

7. 3595*010D*0*-9, 06283*630-02  5.7565*8800*00  4.623505550*00  1-428835730*03  *11 

1.28C7C*€SC*02  8.556059190*00  3.7769*9690*01  zJJ 

7.359550100*04-9.231196620-02  6.07235*0*0*00  4.815213900*00  1.430049280*03  *12 

1.280667260*02  9.259869230*00  3.7574186*0*01  a, 

7. 35956010D*0*-9. 6216*1*30-02  5.4*6781910*00  5.005975130*00  1.4300*9280*03  *13 

1.27690*090*02  9.698578110*00  3.765529890*01  Iiu 

7.359570100*04-1.027902890-01  6.446781910*00  5. 10283* 700*00  1.430037020*03  *1* 

1.273091820*02  1.038710*70*01  3.759233010*01 

7.359580100*04-1.023*16900-01  6.  ***090910*00  5.292717910*00  1.428811220*03  *^ 

,.«,60„3o.03  : 

S.3S7230,...00  1.«a833,«.03  .,7 

1.2627209*0*02  1.238*83760*01  3.732337790*01  

7.359610100*04-1.133295310-01  5.9122*52*0*00  5.421224680*00  1.428811220*03  418 

1.261681650*02  1.28016*680*01  3.750120670*01  iJa 

7.35962010D*0*-1.1**26100D-01  6.03705*530*00  5.405150*10*00  .,*2763***0*03  *19 

1 2*2225*00*02  1.369  823160*01  3.750801570*01 

71359630100*04-1.1**371760-01  6.038630370*00  5.549092130*00  1.431250570*03  *20 

1.25*068670*02  1,416730080*01  3.735859780*01  lit 

7.3596*0100*0«-1. 155005160-01  6. 192*35820*00  5.61O*o058D*OO  1.428762190*03  *21 

s.,.,.7.3.0.00  ,.«27,3„d.o3  , 7 

5.33736, 7.»*»o  i.,3763m,o.o3 

uiniisisroj  5.6,.63„6d.oo  ,3137,5.03 . 

5.8335.7300.00  ,.,25,3,550.03 

5.57.780350.00  ,.,23«,„.o.o3 .3* 

;:?j??2JiJ!::si-;:r3Ui:rcro’,  i:r5?:r3Sio":2J  5.5,8,o3„o.oo  ,.,237057,0.03 , 7 

1.21*1*8610*02  1.83872*920*01  3.697651500*01  

7.359710100*04-1.2*4281330-01  6.35**35600*00  5.71116*070*00  1.4238957*0*03  *28 

1.213077670*02  1.936559390*01  3.70960*9*0*01 


7.359720100*0*-1. 277732210-01  6.5706*5720*00  5.995669230*00  1.421*80910*03 
1.204159000*02  1.989916030*01  3.690500800*01 

7. 3S97301CO*0«-1. 332**9890-01  6. 352229**0*00  5.965300670*00  1.«2270671D*03 
1.199163170*02  2.033*72*50*01  3.677693560*01 

7.3597*0100*04-1.321016*80-01  6. 352229**0*00  6.093*87780*00  1. *23883*90*03 
1.195123180*02  2.112*60380*01  3.670542830*01 

7. 35S7501CD*fl*-1 -35*935070-01  6.3*9392950*00  6.250125500*00  1.4202*2850*03 
1.1890*7570*02  2.169586320*01  3.697011170*01 

7.359760100*04-1.3766**930-01  6«C669962CID*00  6.090930  510*00  1.4202*2850*03 
1.180956190*02  2.228367*90*01  3.62*5*3*80*01 

7. 359770100*0*-!. 35*5*7* 10-01  5.91161*900*00  5.996308550*00  1.420230590*03 
1.1758*12*0*02  2.3166*0590*01  3.651865630*01 

7.359760100*04-1 .338*865*0-01  5.9768560*0*00  6.028275*20*00  1. *190*1560*03 
1.169727*50*02  2.3***62170*01  3.608107530*01 

7. 3597901CD*0*-1. 376066*50-01  6.260190290*00  6.063119210*00  1.421*68650*03 
1.167637620*02  2.39105*0*0*01  3.617206060*01 

7, 359800100*04-1. 377*756*0-01  6.508071*00*00  6.379591250*00  1.421*07360*03 
1.162338530*02  2 .*66**0170*01  3.620060950*01 

7. 35S8101CD*C*-1. *37620780-01  6.405494310*00  6.377992960*00  1.41536*150*03 
1.1*3715230*02  2-5*0821170*01  3.6324*1310*01 

7. 359820100*04-1. *20729210-01  5.429082*30*00  6.220  715910*00  1.417815760*03 
1.1*0566850*02  2.598617230*01  3.5908177*0*01 

7.3S983010D*0*-1. 375980360-01  4.516020690*00  6.315657520*00  1.420230590*03 
1.140502160*02  2.587726110*01  3.632*41320*01 

7.35S0*O1CO*O*-1.28792257D-O1  3.701293*00*00  6.312*60940*00  1.418992530*03 
1.131988090*02  2.628855*30*01  3.576089*20*01 

7, 35985010D*0*-1. 25*527070-01  3.35*916160*00  5.992792310*00  1. *16553180*03 
1.119227110*02  2-6650*0770*01  3.597*3*830*01 

7.3598601CD*0*-1. 20*738430-01  3.038165*30*00  5.6750*1630*00  1.415376*10*03 
1.  112813770*02  2.72501*660*01  3.618033140*01 

7.359870100*04-1.160377250-01  2.56*7727*0*00  5.5*9092130*00  1.418968010*03 
1.111623290*02  2.692012290*01  3.623582980*01 

7. 355880100*04-1.111253170-01  2.028029910*00  5.608870300*00  1.414113830403 
1.095675550*02  2.670628220*01  3.552609480*01 

7.3S5850100*0*-1. 13274150D-C1  1.402722720*00  5.258833100*00  1. *1*162860*03 
1.0858*08*0*02  2.718900000*01  3.552929660*01 

7. 355900100*04-1. 068158800-01  1.277913410*00  5.068630210*00  1.418968010*03 
1.085371660*02  2.719570090*01  3.563602360*01 

7.3S99101GD*0«-1. 016937200-01  1.27***6610*00  5.034*26720*00  1. *1*06*800*03 
1.076501330*02  2.752488720*01  3.57*061620*01 

7.359920100*04-1.021810860-01  9.2712368*0-01  4.778150350*00  1. *09247390*03 
1.070896870*02  2.727360010*01  3.563368920*01 

7.359930100*04-9.612226690-02  5. 170860B1D-01  4.462151150*00  1.412875770*03 
1.0652665*0*02  2.718983770*01  3.510025*20*01 

7.3559*0100*04-9.336976850-02  7.53776970D-O2  4.4899*9000*00  1.41167*480*03 
1.055627660*02  2.677*376*0*01  3.551755650*01 

7.35595010D»0«-9.2162*391D-02-*. 582092880-01  *.109408040*00  1.412888020*03 
1.056181530*02  2.701226130*01  3.5*2150240*01 

7.355960100*04-8.12*105360-02-8.990394960-01  *.010358900*00  1. *12851250*03 
1.049255730*02  2.72635«8*D*01  3.531*77530*01 

7. 359970 100*04-8. 558302530-02-1. 399925850*00  3.59*991060*00  1.409198360*03 
1.035475550*02  2.663030520*01  3.500313250*01 

7. 3559 £0100* 04-8. 116352130-02-1.660397 110*00  3.181859720*00  1.408021580*03 
1.028551200*02  2.651722580*01  3.476*3*210*01 

7.355990100*04-7.786273030-02-1-709010310*00  2.9917*8990*00  1.411662220*03 
1.028457200*02  2. £35*72680*0 1 3. *77153460*01 

7.360000100*04-7.674401730-02-1.458724340*00  2.956922110*00  1.411649960*03 
1.019067860*02  2.610930310*01  3.497004690*01 

7.360010100*04-7.453980330-02-1.333266930*00  2, 639325380*00  1.410*11900*03 
1.0107*6110*02  2.6397**540*01  3.488893*50*01 


*29 

*29 

*30 

430 

*31 

*31 

*32 

*32 

*33 

*33 

*3* 

*3* 

*35 

*35 

*36 

*36 

*37 

*37 

*36 

*38 

439 

*39 

4*0 

4*0 

*41 

4*1 

4*2 

4*2 

««3 

4*3 

**« 

*** 

4*5 

*45 

4*6 

4*6 

4*7 

4*7 

4*8 

*48 

4*9 

4*9 

450 
*50 

451 
*51 
*52 
*52 
*53 
*53 
45* 
45* 
*55 
*55 
*56 
*56 
457 
*57 
*58 
*58 


355 


7.36C02010&«0«- 

t.0OC097OSO*02 

7. 36003010D*0H- 

1.001178SSC«02 

7.36C04010D*C«- 

9.9030«576D«C1 

7. 360050 10S»0«- 

9.79433316D«C1 

7. 360060 100«04- 

9.eOS67092D»C1 

7.360070  10D«0«'> 

9.79371006D»Q1 

7.36C0fl010D«0«- 

9.6206539SD»01 

7.36C09010D«0«- 

9.59£03277D>01 

7.36010010C«09- 

9.53226U3D«01 

7.36011010D«0«- 

9.«ei76982C»01 

7.36C12010D«Q4- 

9.4«3372110»01 

7.360130 10B*04- 

9.37995699D*01 

7.360U010D«09- 

9.31523216D401 

7.36015010C#09- 

9.263818<eD»01 

7.36016010D»0«* 

9.25C03798C*01 

7.36C17O1OD*0ll> 

9.  1S£5«238C*01 

7.36aiE010D«09- 

9.067Se61SD«01 

7.36C19010S»08- 

9.11918212B>01 

7.360200100»04- 

9.039«0992D»01 

7.36021010D»04* 

S.933520C5S»01 

7.36022010D«04- 

B.9«67C79SD«01 

7.36023010D^0«- 

3.9324I378CC*C1 

7.36C240100*0«- 

B.83820339C*01 

7.36025010D«0«- 

B.797«09300*01 

7.36026010D»09> 

B. 770153510*01 

7.360270100*09- 

8.755872810*01 

7.360280100*09- 

3.687956750*01 

7.360290100*09- 

3.673319010*01 

7.360300100*09- 

3.631605800*01 

7.360310100*09- 

3.589690010*01 


.395989830-02-1. 
!. £27515250*01  3, 
'.507197380-02-1. 
!. 625890000*01  3. 
'.18U9998D-02-1, 
*.558796370*01  3. 
'.509916380-02-2. 
.520215660*01  3. 
.951211330-02-2. 
.986710710*01  3. 
.069073580-02-3, 
.931595070*01  3. 
.235779130-02-3. 
.915680200*01  3, 
.955087930-02-3. 
.372123780*01  3. 
.955691730-02-3, 
.399675950*01  3. 
.510970180-02-3. 
.312317940*01  3. 
.511023980-02-2. 
.263651510*01  3. 
.569175220-02-2, 
.213399080*01  3. 
.899253530-02-2. 
•216079950*01  3. 
.010018090-0  2-2. 
•187092690*01  3. 
.119679990-02-3. 
•112963010*01  3. 
.119679990-02-3. 
.129689680*01  3. 
.120782530-02-3. 
.060512990*01  3. 
.228229250-02-3. 
•015296050*01  3. 
•012233220-02-3. 
.978105560*01  3. 
-39175779D-02-9. 
.906188750*01  3. 
.393817210-02-9. 
.857906550*01  3. 
.121890130-02-9, 
•812892900*01  3. 
•393919130-02-9. 
•762569970*01  3. 
.562732990-02-9. 
.790387920*01  3. 
.569998130-02-9. 
.693313500*01  3. 
.783159360-02-4. 
.626303600*01  3. 
.679605090-02-9. 
.559293700*01  3. 
.789015790-02-9. 
.529222970*01  3, 
.890751790-02-9, 
.989687160*01  3. 
.950962490-02-9. 
.956601000*01  3. 


.292082290*00 
.968508590*01 
. 962997390*00 
•966379050*01 
.719700990*00 
.956875390*01 
.532501070*00 
.969966590*01 
.877115910*00 
.966379050*01 
•098479260*00 
.998017010*01 
.992779690*00 
•999815190*01 
.627653920*00 
,9627«5320*01 
.938687270*00 
.922082350*01 
.217957750*00 
.386222060*01 
.935919910*00 
.380138610*01 
•750086420*00 
.388676770*01 
.849915280*00 
.907780900*01 
.938749150*00 
.387502790*01 
.034016260*00 
.363702660*01 
.222988410*00 
.391024750*01 
.443717920*00 
.369993260*01 
.725132440*00 
.350788680*01 
.852790760*00 
.355984660*01 
.164390570*00 
.351002140*01 
. 194575870*00 
.332858550*01 
. 101819080*00 
.333605620*01 
.166591470*00 
.351535760*01 
.915619800*00 
.365730960*01 
.916563090*00 
.339139290*01 
.509319890*00 
.315962030*01 
.997062760*00 
.329123080*01 
.997062760*00 
.343799690*01 
.448006000*00 
,321332040*01 
.541077210*00 
.304682600*01 


2.512978900*00  1.908009320*03 
2.982494030*00  1.910399690*03 


2.638097380*00  1.906739990*03 
2.383714900*00  1.909356930*03 


2.257506910*00  1.909198360*03 
2.287540760*00  1.907935780*03 


2.125666920*00  1.903093850*03 
1.777596820*00  1,409307900*03 


1.745695950*00  1.909307400*03 
1.719972070*00  1.909307400*03 


1.809548190*00  1.909295140*03 
1.776638320*00  1,903057080*03 


1.650930330*00  1.400629990*03 
1.632701200*00  1.400692290*03 


1.796923990*00  1.901855790*03 
1.841999560*00  1.901831270*03 


1.808270200*00  1.399490950*03 
1.652397320*00  1.903094820*03 


1.872992940*00  1.399367410*03 
1.745006950*00  1.395775800*03 


1.651708320*00  1.400642240*03 
1.809548190*00  1.901819020*03 


1.776638320*00  1.398178380*03 
1.650110630*00  1.398166120*03 


1.699791330*00  1.396969830*03 
1.619117950*00  1.398166120*03 


1.713379580*00  1.396969330*03 
1.650110830*00  1.398153860*03 


1.650110830*00  1.395726770*03 
1.651069320*00  1.395719510*03 
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7.3606201CD*09-9.S5850S88D>02'5.546937370»00 
8.43il78e2«D»01-2«28Ce551SD«00  3.2537738SD*01 
7. 36C6301CD»04>9.4tt88a89SD'02’5. 4e468028D*00 
8. ««(46895D»C1*2.eC 1280720*00  3.219621140*01 
7.  360640100*04-9. 4«e84895D'0 2*5.  485623510*00 
8.406640920*01*3.419447370*00  3.266075190*01 
7. 360650100*04*9.448848950*02*5.578065920*00 
8.463124620*01*3.844959820*00  3.293262870*01 
7.360660100*04*9.447741380*02*5.483737050*00 
8.463549590*01*4.640702700*00  3. 247903780*01 

7.  36 0670 100* 04*9. 3 34761730-02* 5.388 150550*00 
8.506067380*01*4.999205830*00  3.299559720*01 
7.360680100*04*9.006896520*02*5.170879550*00 
8.547851090*01*5.301587640*00  3.268395460*01 
7.360690100*04*9,116555450*02*5.233451050*00 
8.533906000*01*5.926455340*00  3.232535090*01 
7.360700100*04*9.116001660*02*5.264894000*00 
8. 534468010*01*6.1819303 10*00  3.289847530*01 
7.360710100*04*9.059511840*02*5. 295019320*00 

8.  591085960*01-6.818524210*00  3.302654830*01 
7.360720 100*04*8.893918880*02*5. 200121640*00 
8.687456750*01*7.560035060*00  3.254801310*01 
7.360730100*04*3.783708160*02*5.044478910*00 
8.673319020*01-7.949316390*00  3.272344310*01 
7.360740100*04*8.730541050*02-5.045736540*00 
8.633270200*01-8.619415400*00  3.270636690*01 
7.360750100*04-8.891703730-02-5. 168993090*00 
8.756973630*01*9.226692900*00  3.255161290*01 
7. 360760100*04*8. 5632867 30*02*5. 044478910*00 
6.797546360*01*9.548340090*00  3.227412190*01 
7.360770100*04*8.618668980*0 2*5.044164500*00 
8.784679790*01*1.025864530*01  3.274799080*01 
7. 360780100*04*8. 670174740*02*5.011149500*00 
8.  853159980*01-1.075786860*01  3. 213324300*01 
7.360790100*04*8.341203940*02*4.823435000*00 
8.946842510*01*1.172700000*01  3. 178851420*01 
7.360800100*04*8.34231 1510*02*4.731621390*00 
8.946976870*01*1.180238560*01  3.209802260*01 
7.  360810100*04*8.451968440*02*4.866006500*00 
8.96081476D*01*1.248B4000D*01  3.232108200*01 
7.360820100*04*9.449753310*02*4.759920270*00 
9.014491130*01-1.251520370*01  3.262416690*01 
7. 360830100*04-8.226562950*02*4.601447860*00 
9.060712510*01*1.266784320*01  3.269355990*01 
7.360840100*04-7.843317470*02*4.320976530*00 
9. 120371910*01-1.345417980*01  3.232426370*01 
7.360850100*04-7.897038370*02*4.289533570*00 
9. 160120780*01-1.403632840*01  3.260969230*01 
7.360860100*04-7.786827650-02-4.256405020*00 
9.225166870*01-1.453555220*01  3.240432930*01 
7.360870100*04-7.730337840-02-4. 259033840*00 
9. 25 1858640*01-1. 495185120*01  3.251425800*01 
7.360880100*04-7.565852430-02*4.320976530*00 
9.342184940*01-1.528857590*01  3.272344310*01 
7.360890100*04*7.561975960*02*4. 286275940*00 
9.405588550*01*1.570730780*01  3.272130880*01 
7. 360900100*04*7.162053160*02*4. 132318600*00 
9.393936010*01-1.612619970*01  3.250785470*01 
7.360910100*04*7.559207050*02*4. 098674990*00 
9.495209830*01-1.646124930*01  3.293476230*01 


2.0661 17660*00 

1.394488710*03 

519 

519 

2.U938142D*00 

1.393238390*03 

520 

520 

2.  127  7 83  9 50  * 00 

1.389622270*03 

521 

521 

1.969624  560*00 

1. 39  2037100*03 

522 

522 

1.969624 560*00 

1.390848070*03 

523 

523 

1.971222  02D*G0 

1.393275160*03 

524 

524 

2.128742430*00 

1.393250650*03 

525 

525 

2.064200  700*00 

1.390811300*03 

5 26 
526 

1.936714700*00 

1- 309597750*03 

527 

527 

1.843416530*00 

1.339634520*03 

528 
52  8 

2.002853900*00 

1.393275160*03 

529 

529 

2.128422940*00 

1.  39  3238390*03 

530 

530 

2.031290  850*00 

1.389634520*03 

531 

531 

1.811784  650*00 

1.393262910*03 

532 

532 

2.001575 930*00 

1.392037100*03 

533 

533 

2.000297  960*00 

1.390860130*03 

534 

534 

1.874409420*00 

1.394513220*03 

535 

535 

1.937992680*00 

1. 395690000*03 

536 

536 

1.967063620*00 

1.392049360*03 

537 

537 

1.713374 590*00 

1.392049360*03 

538 

538 

1.650110630*00 

1.  39  207  3 8 70  * 03 

539 

539 

1.651708280*00 

1.39  4513220*03 

540 

540 

1.810506670*00 

1.395702260*03 

541 

541 

1.872492 470*00 

1.393287420*03 

542 

542 

1.745964  950*00 

1.394488710*03 

543 

543 

1.745964 950*00 

1.39  3267420*03 

544 

544 

1.745006470*00 

1.394513220*03 

545 

545 

1.651069  3CD*00 

1.395702260*03 

546 

546 

1.745006470*00 

1.393299680*03 

547 

547 

1.6501 10830*00 

1.395726770*03 

548 

548 

7, 360920100*04-6. 905141900-02-3. 851533050*00  1.6501 10830*00  1. 395690000*03 
9.532640690*01-1,654752470*01  3.215035110*01 


7, 360930100*04-7.288387400-02-4.036732300*00  1.648832670*00  1.392061620*03 
9.520768140*01-1,712380950*01  3.305002790*01 

7.360940100*04-7.230790020-02-3.877316680*00  1.522305330*00  1.393336450*03 
9-584610530*01*1.746639780*01  3.294330090*01 


36  0950100*04 
.732845950*01 
360960100*04 
757536550*01 
360970  100*C4 
.782654300*01 
.36  0980100*04 
.656529120*01 
,360990100*04 
965177540*01 
36  1000100*04 
001359110*02 
.361010100*04 
006530140*02 
361020100*04 
014429820*02 
361030100*04 
015685630*02 
361040100*04 
023967010*02 
361050100*04 
034394680*02 
361C6010D*C4 
035626490*02 
361070100*04 
043726620*02 
361060100*04 
051707460*02 
361090100*04 
C54004:1D*C2 
361100100*04 
057468220*02 
361110100*04 
065402300*02 
361120100*04' 
073210760*02 
361130100*04 
07  4331160*02' 
361140100*04* 
075572660*02* 
361150100*04 
086835770*02* 
36  1160100*04* 
094313550*02- 
361170100*04- 
096597370*02* 
36  1180100*04* 
107427610*02* 
36  1190100*04*1 
109619630*02* 
36  1200100*04*1 
114001940*02*' 


955540120-02*3 
.772103550*01  3 
.845329400*02*2 
.765402580*01  3 
791608490*02*2. 
.804268290*01  3. 
.901265430-02*1, 
.784059430*01  3. 
.899050310-02*1. 
.650421330*01  3. 
-681397770-C2-5. 
.850421390*01  3. 
.846436960-02  1, 
.649500000*01  3. 
,902372990-02  5, 
.834757830*01  3. 
,016460170-02  9. 
.803430720*01  3. 
.455087930*02  1, 
.762722210*01  3. 
,453930370-02  1. 
.7635598CD*01  3. 
,349861230-02  1, 
.771936030*01  3. 
,897038380-02  9. 
.752503190*01  3. 
,709042770-02  9. 
,741111490*01  3. 
,955189520-02  7- 
,766658980*01  3. 
,118567380-02  6. 
,7331541CD*01  3. 
,007802860-02  9. 
,709365560*01  3. 
,890699720-02  1. 
692613060*01  3. 
955139520-02  1. 
,675860610*01  3. 
.121890050-02  1. 
633644400*01  3. 
338988830*02  1. 
608515660*01  3. 
121890050-02  2. 
604160000*01  3. 
342311500*02  2. 
565816060*01  3. 
450660890-02  2. 
554656460*01  3. 
345060300*02  2. 
527098630*01  3. 
730541020*02  2. 
513696640*01  3. 


496857160*00 
.293903170*01 
,806256210*00 
, 344598470*01 
,426739900*00 
307670990*01 
,631323760*00 
,304662600*01 
.232649990*00 
343531210*01 
1C4052340-01 
318984050*01 
, 168690280-01 
305963340*01 
876801190*01 
351642450*01 
C1594424D-01 
340009270*01 
090069070*00 
316663860*01 
214878430*00 
360820980*01 
212672380*00 
360394120*01 
942559930-01 
349721420*01 
914196430-01 
356551930*01 
099682760-01 
358579750*01 
500847910*01 
384194210*01 
041156170-01 
407780890*01 
343469590*00 
379178100*01 
594348920*00 
402231070*01 
721679480*00 
426699390*01 
974134550*00 
450044790*01 
256531370*00 
408207870*01 
414118830*00 
422082300*01 
571075980*00 
441720090*01 
662476970*00 
414504750*01 
443115130*00 
424110120*01 


1.524222280*00  1 
1.712735610*00  1 
1.586527570*00  1 
1.6  1 84  78  940  * 00  1. 
1.653305720*00  1. 
1.970263530*00  1. 
2.034805260*00  1. 
2.163569220*00  1. 
2.387228830*00  1. 
2.611527420*00  1. 
7.698770280*00  1. 
3.153742290*00  1. 
3.346089500*00  1. 
3.599144580*00  1. 
3.598325090*00  1. 
3.568151670*00  1. 
3.664325280*00  1. 
3.792130  770*00  1. 
3.917o99640*00  1. 
3.823123680*00  1. 
3.657630950*00  1 
4.142317920*00  1. 
4.143276330*00  1. 
4.239449990*00  1. 
4.367255480*00  1. 
4.493144050*00  1. 


.399391920*03 

.398166120*03 

.396952570*03 

,396977090*03 

,399391920*03 

,398202890*03 

400629990*03 

400605470*03 

398178380*03 

398215150*03 

401843530*03 

400642240*03 

401855790*03 

401643530*03 

400629990*03 

400654500*03 

403093850*03 

404282880*03 

401831280*03 

399453210*03 

404307400*03 

404295140*03 

403130620*03 

407972550*03 

406734490*03 

404344170*03 


7.36  121010D*Q4*8.89C59624D*02  2.348562660*00  4.429880280*00 
1.  12  3594270*  02*1.505320400*0 1 3.434035760*01 


1.407972550*03 
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551 
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565 

566 
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567 
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569 

570 

570 

571 
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572 
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573 

574 

574 

575 

575 
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576 

577 

577 

578 
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7.361220100»0«- 
1,  12*7«WtD»02- 
7.361230  10D«C«- 
1.  13«28264D«02- 
7.3612il010D»04- 
1.  13£«96IMID»02- 
7.3612501Cr»C4- 
1.  1ilCS£6E5D+02' 
7. 3612601CD»04- 
1.  14C68138D»C2* 
7.361270 10D»04- 
1. 1S013449D«Q2> 
7.3612e01C0»0»H 
1.15S4279CC*02- 
7.361290100*04-1 
1.  160454720*02- 
7.361300100*04-1 
1.160568190*02- 
7.361310100*04-1 
1.  171833970*02- 
7.361320100*04-! 
1. 174868990*02- 
7.361330100*04-! 
1.  173926300*02- 
7.361340100*04-1 
1.  181047510*02- 
7.361350100*04-1 
1.  18*095250*02-1 
7.36  1360100*04-! 
I.  187144070*02-1 
7.361370100*04-! 
I.  191170700*02-1 
r.361380100*C4-( 
1.193219130*02-! 
7.3613901CD*04-( 
I.  196239810*02-! 
7.  36  1400  100*04-1 
1.202209280*02-! 
7.361410100*04-1 
1.20  2249240*02-! 
7.361420100*04-! 
1.206235400*02-6 
7.36  1430100*04-1 
1.209312620*02-6 
7.361440100*04-1 
1.221074510*02-6 
7,361450100*04-7 
1.221025550*02-7 
7.361460100*04-6 
.216217520*02-1 
7.  361470100*04-6 
1.224056560*02-7 
.361480100*04-6 
,226972220*02-7 
.361490100*04-6 
.227011370*02-7 
.361500100*04-6 
.230946560*02-6 


I.45418355D-02 
.479856660*01 
I. 670174790-02 
.429515500*01 
1-34175772D-02 
.387683560*01 
.398247520-02 
•386461570*01 
.563840490-02 
.360957860*01 
.671282350-02 
•310740440*01 
.450860890-02 
.280921000*01 
.344526590-02 
.269194260*01 
.673497450-02 
.231166190*01 
.669621030-02 
.187107160*01 
-287483010-02  : 
,172700000*01 
.451968440-02  : 
.139865200*01 
.448092030-02  : 
•122693850*01 
.064846460-02  i 
.112307360*01 
.121890030-02  : 
.069923610*01  : 
.337881310-02  ; 
.037088730*01  : 
.010017980-02  ; 
.989768840*00  ! 
.117459850-02  ; 
.403432210*00  ! 
.897C3839D-02  ; 
.104400000*00  : 
.790150300-02  : 
.023988270*00  : 
.058201200-02  : 
.698990560*00  : 
.458410560-02  : 
.350538770*00  • 
,780736180-02  : 
.145321020*00  ■ 
.120579350-02  ■ 
.820323160*00  : 
.901265430-02  ^ 
.545582260*00  J 
,897389030-02  2 
.392494350*00  J 
,510820820-02  1 
,344715760*00  ] 
,236678420-02  1 
.165236080*00  2 
,233355800-02  1 
.651000000*00  2 


6.254325330*00 
1.463065470*01 
6.  195702430*00 
t. 455701370*01 
t.S7202143D*0C 
1.458765020*01 
!. 760811220*00 
1.473204570*01 
!•  919028970*00 
1.463705890*01 
1.139966560*00 
1.501914080*01 
1.  388955000*00 
1.505009270*01 
1.324344290*00 
1.481529290*01 
I.  103721850*00 
1.469747250*01 
:•  885620590*00 
1.498712330*01 
.915877490*00 
,510879200*01 
.821640170*00 
•526247900*01 
.761120360*00 
•531050620*01 
•948340430*00 
.502234370*01 
•948025280*00 
.482810000*01 
.916713820*00 
.504582290*01 

• 106558170*00 
.520271190*01 
. 170538600*00 
.520271190*01 
.327180610*00 

• 535960040*01 
.366009570*00 
•552609480*01 
.231367550*00 
•552609480*01 
•169593160*00 
.552609480*01 
•231367550*00 
.557412190*01 
. 163290240*00 
•556692930*01 
.595975410*00 
.557198730*01 
.031181740*00 
.558950330*01 
.716952270*00 
.569856530*01 
,498850990*00 
.578818330*01 
,535095660*00 
.564776330*01 


4.426921810*00  1.406783520*03 
4.335943080*00  1.409222870*03 


4.524775 930*00  1.410399650*03 
4.428602330*00  1.406746750*03 


4.302074  780*00  1.405557720*03 
4.30  4 6 30  670  * 00  1.40  800  9 3 20  * 03 


4.S58o4423O*00  1.410424160*03 
4.653220400*00  1.409186100*03 


4.619991080*00  1-406808030*03 
4.464068050*00  1.411649960*03 


4.684532800*00  1.410411900*03 
4.588678680*00  1.40  8033340*03 


4.494102510*00  1.412875770*03 
4.525414910*00  1.411649960*03 


4.492505080*00  1.410448670*03 
4.365977530*00  1.411649960*03 


4.365658040*00  1.410460930*03 
4.335623580*00  1.412900280*03 


4.493783020*00  1.414101570*03 
4.491866  110*00  1.412888020*03 


4.301755300*00  1.412888020*03 
4,271720830*00  1.412912540*03 


4.429880280*00  1.415339630*03 
4.429241310*00  1-415315120*03 


4.362143720*00  1.412912540*03 
3.983519510*00  1.415327380*03 


4.076178790*00  1.414089310*03 


3.851560730*00  1.411686730*03 
3.535561320*00  1.414150600*03 


7.361510100*04-5.898847220-02  2.038745220*00  3.568151660*00  1.417754470*03 
1.23 €719 10C*02-6.465C480CD*00  3.577049990*01 


579 

579 

580 
560 

581 

581 
532 

582 

583 

583 

584 

584 

585 

585 

586 
586 
537 
5 87 

588 
508 
539 

589 

590 

590 

591 

591 

592 

592 

593 

593 

594 

594 

595 

595 

596 

596 
5 97 

597 

598 

598 

599 

599 

600 
600 
601 
601 
602 
602 
603 

603 

604 

604 

605 

605 

606 
606 
607 

607 

608 
608 


1.234e3038C*02-6.1434C0CCO*C0  3.  574915400*0 1 T/iq 

2.5Cd04099O*0C  3. 5i52»*1 830*00  1.414113330*03  610 

1. <3€7C2C1C*02-6.02613299D*00  3.603198070*01  tin 

2.600702590*00  3- 5339  63  900*0  0 1.414138140*0  3 611 

1.2406623U*02-S.77652C87O*C0  3.613657350*01  &tl 

2.508671280*00  3.40967,^720*00  1.416577690*0  3 612 

1.^41525430*02-5.554550980*00  3.606506630*01 

2.664998150*00  3.630137500*00  1.417791240*03  6u 
1.<4746057D*02-S.1S9192240*00  3.606506630*01  613 

2.695570210*00  3.534602870*00  1.417778980*03  614 

1.^54067530*02-5.017633740*00  3.609815160*01  bl4 

2.631904940*OC  3.470061  160*00  1.416565440*03  615 

1.^50263300*02-4,833356840*00  3.  604478860*01  <.15 

2.  ;0835bl3D*0C  3 .345769 970*9 0 1.416577690*0  3 616 

1. 2S0360C40*02-4.48741799D*00  3. 5772634 10*C 1 tit 

T' 2.632850370*00  3.  5665 54  240 *00  1.41780  3500*03  617 

1.^57976780*02-4.319893230*00  3.  587936120*01  <:  I 7 

I* -ccB.'S  2.  599442020*00  3.502  33^:010*00  1.41899  25  30*0  3 618 

1.^55849850*02-4.061905450*00  3.598608820*01  613 

2.380710450*00  3.407^ Jo 340*00  1.416589  950*03  619 

1.25^986330*02-3.668221870*00  3. 603731740*01  619 

7. 36  1630  100*04-5.454681700-02  2.348562670*00  3.4083 94 790*00  1.41900  4790*0  3 62C 

1. ^6C85211D*02-3.60S40000D*00  3.598395360*01  620 

2.248967900*00  3- 5020  12  530*00  1.417778980*0  3 621 

1.^63644730*02-3.504885570*00  3.609068070*01  621 

1.651711290*00  3.373248590*00  1.416577690*03  622 

1.^59868960*02-3.401665260*00  3. 607467220*01  622 

1.214248140*00  3.  150  866  910*00  1.417815750*03  623 

1.259907100*02-3. 230144720*00  3.578864310*01  623 

^SI®^®®*®**’**^**^®^^**®®*®^  1.  150582880*00  3-055651760*00  1.420242350*03  624 

1.2637C189D»02-3.C4502996D*00  3. €046 92230*01  624 

^-027979480*00  3-022102  980*00  1.420218  330*0  3 62a 

1. 465537890*02-2. 8440000CD*00  3.628172270*01  625 

1.248601920*00  2. 8300 75260*00  1.417766730*03  626 

1. 26O013S7D*C2-2.7962557CD*OO  3.589003380*01  626 

1.468909210*00  2.607374090*00  1.415364150*03  627 

1 • 259907  100*02-2.6052771 40*00  3.614190930*01  627 

1.658959590*00  2.  48476341 0*0  0 1-41780  3500*0  3 628 

1. 26 370  ie9C*C2-2.€036024 10*00  3. €42366950*01  628 

1.939780720*00  2.673193720*00  1.419004790*03  629 

1.465566480*02-2.278603790*00  3.606506630*01  629 

Z*  1.940095860*00  2.  7370  96470*00  1.41780  3500*0  3 630 

1.263720890*02-2. 383676730*00  3.609677030*01  630 

Z*Zf 1.969722500*00  2.000040  770*00  1.419004790*03  631 

1.2674S679D*02-2.1127S4e9D*00  3.626678050*01  631 

l.ai087448O*00  2.7684C8880*00  1.417791240*03  632 

1.464644050*02-1,724097200*00  3.617286060*01  612 

7.361760100*04-4.076754120-02  1.528142490*00  2.766723360*00  1.417803500*03  633 

1.265632940*02-1.584213770*00  3.620808020*01  1 . 4 1 J50D*0 3 633 

1-337796970*00  2.800679730*00  1.419017040*03  634 

1. 47030121C*02-1.eS122365D*00  3.647489830*01  614 

1.023567490*00  2.331033710*00  i.4i904i56o*03  635 
1. 46 <504260*02-1.552384420*00  3.629986550*01  635 

8.043359060-01  2.703bb7 170*00  1.42U68650*03  636 
1.26S420CSD*C2-1. 294396390*00  3.650478150*01  636 

2.639325470*00  1.421419630*03  637 

1.473139270*02-1.006253110*00  3.656668390*01  637 

6.466181690-01  2.508325180*00  1.416577690*03  638 

1.270310690*02-1.331251310*00  3. 607787330*01  63y 
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7.36  1820  lCD#0*-1.18il6S68:0-02  5.57107959D-01  2. 06ol  17630*00  1.817815750*03  639 
1.26€50033C*02-1. 886211970*00  3.(28599110*01  639 
7.361830100*08-2.(80531860-02  9.(52596320-01  2.130339660*00  1.820255100*03  680 
1.275056730*02-1.382387160*00  3.(37991120*01  680 
7.361880100*08-3.077161850-02  1.212987560*00  2.225878500*00  1.821848180*03  681 
1.275027(00*02-8.311898710-01  3. ( 17606230*01  681 
7.361850100*08-2.852197990-02  1.022306930*00  2. 28766b 370*00  1.818992530*03  682 
1.272193950*02-1.8078751(0*00  3.(27652050*01  642 
7.361860100*08-2.311396850-02  6.759296760-01  2. 158857 880*00  1.816602210*03  643 
1.269810680*02-1.883699730*00  3.617179380*01  '683 
7.361870100*08-3.071621070-02  3.658818800-01  1.875088350*00  1.820282850*03  688 
1.272281250*02-8.136007270-01  J. (0650668D*ol  688 
7.361880100*08-2.303086270-02  5.236996150-01  2,0009 36 970*00  1.820230590*03  645 
1.278093380*02-7.298377150-01  3.(81215870*01  645 
7.361090100*08-2.258878960-02  7.883220500-01  1.93767J  180*00  1.819081560*03  686 
1.272222350*02-8.119286610-01  3.(18566850*01  686 
7.361900100*08-2.905391660-02  9. 683l820«0-01  t.938312 1*0*00  1.421888180*03  647 
1.272222350*02-6.898259260-01  3.(88663770*01  647 
7.361910100*08-2.180735120-02  1.117889690*00  2.C0 1256850*00  1.819017080*03  648 
1.272231800*02-8. CQ651762D-01  3.(28919330*01  688 
7.361920100*08-2.871531880-02  8.338322770-01  1.969305080*00  1.819017080*03  689 
1.273205380*02-8.730707330-01  3.(07573920*01  689 
7.361930100*08-2-628382680-02  5.533262610-01  1.937353700*00  1.819008790*03  650 
1.27(932810*02-7.390516700-01  3.(06506630*01  650 
7.361940100*08-1.667010300-02  5.885286120-01  1.908483900*00  1.817815750*03  651 
1.275999330*02-8.180536370-01  3.666700600*01  651 
7.361950100*08-2.516966990-02  S. 6673859 10-01  1.779513710*00  1.820255100*03  652 
1.27600a7SD*C2-7.0219S667D-01  3.621555200*01  652 
7. 361960 100*08-1.698010690-02  8.082056290-01  1.937353710*00  1.821431980*03  653 
1.27(932810*02-5.788778150-01  3.(56561560*01  653 
7.361970100*08-2.086833370-02  7.096531570-01  1 .905802330*00  1.817803500*03  658 
1.27(00675D*02-1.028579e90-01  3.(80979880*01  658 
7.36198010D*08-2.52068725D-02  6.158158280-01  1.873131880*00  1.819017080*03  655 
1.27(922«7D*02-S. 799023100-01  3.688850380*01  655 
7.361990100*08-2.086833370-02  5.517S0S68O-01  1.809588210*00  1.819053810*03  656 
1.275112(10*02-8.229873800-01  3. 630813210*01  656 
7.36200010D*C8-2.51S3C690D-02  4.278865750-01  1.779198230*00  1.822698860*03  657 
1.28(666090*02-2.623813730-02  3.686635970*01  657 
7.362010100*08-1.533883370-02  5.205882130-01  1.904763380*00  1.822669980*03  658 
1.276796890*02-5.838883870-01  3.(22088810*01  658 
7.362020100*08-2.088217230-02  8.263108600-01  1.809228780*00  1.820282850*03  659 
1.27(008750*02-3.596083030-01  3.635829630*01  659 
7.362030100*08-2.300316100-02  3.635910370-01  1.787282850*00  1.820255100*03  660 
1.27(960(60*02-3.060000000-01  3.(38888920*01  660 
7.363080100*08-1.972289580-02  3.301867090-01  1.878728870*00  1.821431880*03  661 
1.278777630*02-2.368773280-01  3.(87703250*01  661 
7.362050100*08-2.088217220-02  1. 083930380-01  1.967368220*00  1.417828010*03  662 
1.278180530*02-2.900850520-01  3.(32121180*01  662 
7.362060100*08-2.299208080-02-2.638921300-01  1.745964950*00  1.821868650*03  663 
1.27(960660*02-3.060000000-01  3.(26065490*01  663 
7.362070100*08-1.855929590-02-1.368387030-01  1.785968950*00  1.821831860*03  668 
1.27€83815D*02-1.C8970588D-01  3.610989190*01  668 
7.  362080100*08-1  .822069710-02-8.  630658870-02  1.745006520*00  1.817803500*03  665 
1.279786350*02-2.507165800-01  3.(65526590*01  665 
7.362090100*08-1.911893830-02-1.708208380-01  1.689791350*00  1.819008790*03  666 
1.277868790*02-1.099963320-01  3. (90287330*01  666 
7.362100100*08-1.531227220-02-1.692888780-01  1.617839980*00  1.817803500*03  667 
1.27(008750*02-3.786(86580-01  3.(76306130*01  667 
7.362110100*08-1.858145730-02-1.180531250-02  1.586847030*00  1.819081560*03  666 
1.27(970060*02-5.36(593080-01  3.(87805690*01  668 


7.362120100*08-1.635398880-02  2.078382800-01  1.650110830*00  1.821856800*03 
1.275786350*02-8.969783170-01  3. 668728520*01 

7.362130100*08-1.311808120-02  2. 9961 31880-01  1.689152800*00  1.820218380*03 
1.271817570*02-5.371880590-01  I. (76199350*01 

7.362180100*08-1.862023960-02  t. 753660630-01  1. 553937230*00  1.817791280*03 
1.271285(10*02-8.986535680-01  3.(58569860*01 

7.362150100*08-2.022713050-02  2.06 1802330-01  1.523263760*00  1.817015750*03 
1.272281250*02-6.561268380-01  3.(26571350*01 

7. 362160100*04-1.639276670-02  1.741088980-01  1.618878930*00  1.820255100*03 
1.278180530*02-3.127016880-01  3. (87596880*01 

7.362170100*08-1.694686870-02  7.91S0U885D-02  1.650110830*00  1.421856800*03 
1.27(8(51(0*02-8.886013790-01  3.652932900*01 

7.3621(0100*08-1.786218060-02-7.778953930-02  1 .687235550*00  1.820255100*03 
1.271323570*02-6.888000000-01  3. (56988500*01 

7. 362190100*08-1.8188672(0-02-2.003778830-01  1.362588470*00  1.821880910*03 
1.27(018170*02-5.874816850-01  3.(38631500*01 

7.362200100*04-1.197660310-02-1. 171971220-02  1.362867980*00  1.822657690*03 
1. 277664790*02-3.3531723(0-01  3. (82366880*01 

7.362210100*08-1.815975350-02  1.772551280-01  1.393221 980*00  1.819029300*03 
1.275989900*02-8.825322670-01  3.(63712290*01 

7.362220100*08-1.308879920-02  3. 966882130-01  1.267652780*00  1.820267360*03 
1. 275078990*02-5. 598C00O0D-01  3.(50371860*01 

7.36223010Dt04-1.S256869CO>02  5.227581760-01  1.365108270*00  1.822698860*03 
1.27(960660*02-8.005532880-01  3. (25317820*01 

7.362280100*08-1.307371860-02  6.859879120-01  1.618878930*00  1.822657690*03 
1.27(756730*02-3.579325710-01  3. (56988830*01 
TBIS  HOST  81  i BLABX  CtIO 
THIS  DOST  Bf  I EIUK  CABO 
10000010011 

01000C001  -.123897583300  0.000  1.000  10.000 

COOCOCOOOOOOOO  Plot  CBBD 
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Sample  Output  - FDRI 


*CTIT  tMC  HA»iEUVett-^LAM  U#-  ^ULL  U»/»U»M  OVK*  •FLIGHT  RCCMD  «0  / TAPS  IJ 


•CCTION  I INPUT  PAMAMtrePI 


NITPICa 
NCP(II« 
NCPiaia 
NCPOI* 
NCMIAIa 
»-  l««.9»Q 
NPTta  It 
LSPIlla  9 
LSPISI*  1 
L9PI9I*  9 


9*9tC9 
0*9330 
9.9190 
9.0999 
9. 3900 
0.9900 


■LHMl* 

ALMtIla 
KlN13|a 
TAUIlIa 
TAUItIa 
TAUI3I- 
«9Ta  3979.09009 
LtPItta  1 !.«Pf3|a 

L»PI9>a  0 LSP(7>a 
CkAPa  19.990099  I 


ve 


pcRia  o.ojajsa 

PCPaa  0.039393 
MAC«a  19.937909 
PCCOa  0.0 
CALPta  1.1939 
CALPta  >0,0299 
NSPt»a  0 
I L9Pf9|a  1 
1 LOPtOla  o 
WlPTa  -0.93 


tir.3330 

132.0009 

190.9979 

101*3339 

170.9999 

190.9979 


939.0979 

299.3339 

909.9099 

970.0070 


-9.909000 

0.903099 

0.907900 

0.910009 


CPClIa 

CPItla 

CPt3la 

CP|9|a 

CPlSIa 

CPIOla 

«PIT|a 

CMOIa 

CP|»|a 


9.9 
9.9 

9. ITS 0-01 
9.17SO-01 
9.1090  01 
0.0 

0.1790-01 
9.10OD  91 
0.9000  93 
CP110la-0.32ao  09 
fPlllla  0.9 
CPliaia  0.0 


9«999««**9«99M««*«»»»«99994999999999999P9PP4 


9 «INf  AM9A  a 19.3999?  M999  • 

• ocPCPSNce  otNtirT  - 1,99937309  oo/mpoj  • 

9 ACCELCNATION  Due  TO  CNAVITT  a 9*0190  M/SfC999  9 
9 TOTAL  TEST  TINE  a 39.9000  SeCOMOO  O 

9 . 


CALCM.AT9D  PPASl  SHIFT  COUNT  - 9 

CALCU.ATCD  PITCH  ANOLE  9 IAS  - 9.93I007O20 19S0-09  RAOIAN 

CALCU.ATEO  PITCH  PATE  BIAS  a .9.00999SS399010-03  PAO/9EC 


a99«99999999999«»«*AMA««*a««a««p«««««»*«««««««^ 


99999 999a9999999*a« 


DATA  POINT 


CCNVEPSION  OP  INITIAL  PLIOHT  DATA  TO  COMPATIBLC  UNITS  9 

9 

99999999999999999a999949«9999999999999999999999a9999999499999999999« 

'^**9**99**999999999999  9999999  999999999999999999< 


0.9 

9.109 

0.900 

9*309 

9.900 

0.900 

9.900 
0.700 

9.909 
0.999 
1.009 
1*  190 

1.990 
1.309 
1*990 

1.909 
1*990 
1.790 
1 *900 

1.900 
9.090 
9*100 

9.900 
9*390 
9.900 

9.500 
t.MO 
9*790 

9.900 

9.990 

3.000 
3*100 
9*900 
3.M9 
3*909 

3.500 
9*900 

3.700 

3.900 

3.900 

9.000 
9.199 

9.900 
9.300 
9.999 
9.009 
9.900 

9.700 
9.000 
9.909 
9.999 
9*199 
0.900 
0.300 
0.909 
0.909 
0.900 
0.700 


17909.903  I 
17999*090  I 
17999.039  I 

17099.990  I 
17999*005  I 

17995.991  I 
17999.977  | 
17999.909  I 
17005.9911  I 
17095.933  I 

17999.919  I 
17999.909  I 
17999.990  I 
17995.079  I 
17095.001  I 
17995.907  I 
17995.033  I 

17995.919  I 
17999.004  I 

17999.775  | 
17999.701  I 
17909.749  I 
17999.739  | 
17999.710  I 
17909.703  I 

17999.909  I 
17909.974  I 
17999.999  | 

1 7999*949  | 
17099.931  I 
17995.917  1 

17995.909  1 
17999.900  I 
17999*974  | 
17995.590  I 
17999.949  | 
17999.930  I 
17995.919  I 
17999. sot  I 
17999.407  I 
17909.473  I 
17999.495  | 
17999.444  | 
17999.430  I 
17999.419  j 
17909.401  I 
17995.307  I 
1709S.372  t 
17999.390  I 
17AAS.343  I 
1 7049. 395  I 
17999.319  I 
17999.300  I 
17999.209  I 
17999.271  I 
17999.297  | 
17999.243  I 


I 


0*0034 970 
0.0033913 
9.003303S 
0.0017V71 
0.0030599 
0.0019740 
-0.001291  7 
0.0001 1*9 
0*0009909 
0.0092020 
0*0044222 
0.0097317 
0.0052 031 
0.0145499 
0.0131 705 
0*0101  712 
0.0109997 
0.0009  01  7 
0.007V999 
0.0097357 
0.0110497 
0*0133995 
0.0147431 
9.0139775 
0*0101 191 
0.0129352 
0.0132557 
0.0099991 
0.0002549 
0.00  9 9 42  0 
0.0129  900 
0.0113713 
0.0110003 
0.0127954 
0.0139009 
0.0105590 
0.0132253 
0.0109545 
9.0173553 

0.0101132 
0.0139355 
0.0210935 
0.5300921 
0.0350493 
5. 0030 203 
0.5091009 
9.0723390 
0.0799592 
0.9504995 
0.1907031 
0.1I20441 
9.12S9097 
9.1327909 
9.1429999 
9.1450593 
0.1S97J7S 
0.1727430 


I 0. 9004200 

I 0.0090959 

I 0.0031792 

I 0.0099571 

I 0.0099991 

I 0.0047795 

I 0*0024079 

I 0.0939599 

I 0.5039953 

I 0.9005945 

I 0.0919059 

I 0.50243S1 

I 0.59049S9 

I 0. 0079300 

I 0.0050909 

I 0.0049999 

I 9*0094472 

I 9.9094307 

9*0047454 
0.0990141 
-0.9012239 
0.0095279 
-0.0012497 
-0.9019993 
0*0003732 
•0.0093190 
0.0004901 
0.0031099 
0.9037100 
0*0990641 
0.0999902 
-0.0019953 
0.0003042 
-0.0012911 
-0*0017471 
0.0005024 
0.0042970 
0.0093159 
9.0029921 
9.0031757 
9.0094157 
9.9037499 
9.0109199 
9*9499952 
0.0779939 
0.0554999 
9.1037209 
0.5599399 
9.9533939 
9.9597199 

9.1039919 
9.1091493 
9.1004979 
9.9591094 
0.0599773 
9.0571919 
9.9592303 


77.5193 

77.5309 

77.5517 

77.5501 

79.5179 

79.0499 

79.0779 

79.1075 

70.1405 

79.1737 

79.9099 

79*2409 

79.1773 

79.3109 

79.3434 

79.3750 

79*4471 

79.4503 

70.0139 

70.9494 

70.9730 

70.0049 

70.0307 

70*0993 

79.0709 

70.0597 

70.7171 

70.7345 

70.7471 

70.7949 
70.7410 
70.7930 
70.7910 
70.7939 

79.7949 
79.7999 
79.7999 
79.9019 

79.9994 
79.9194 
70.9792 
79.9939 
79*9997 
79.9451 
79.3419 

79.9995 
70.1939 
74.  5542 
79.0905 
77.9541 
77.7044 
77.9979 
77.9379 
77.4905 
77.9907 


f*  I «.«90  I I I I 0*o««i jTtt  I rr*i««9 

»0  I ■•«0e  j IT*0S*ai«  I •■1000M*  I O.OVT0I0I  j TA.MH 

•I  I A. 00  0 t I root. 1 00  I o.aoaooao  I o.iosaaoo  I r«*rTor 

Of  j **100  I iT**9«tto  I e«aoo»ooo  j o*iooo»ao  I r***o«o 

4J  I 0*100  I IV009.ITI  I o«aaooari  t 0.1000*30  | ro.oto* 

0*  I 0.300  I IT009.190  | 0.0301003  I 0*1000300  ( 00.3330 

09  I 0.400  I I roC9. 14a  t 0.3434033  I 0*1009039  I 70.0399 

09  I 0.900  j iroos.iio  I 0.3964*00  | 0.10109*1  | rs.tiov 

03  t 0.000  I 1 3009.113  I 0.3o40O3 I I O.I009J39  t 79*9093 

99  I 0.700  j 17009.000  | 0.3303304  I 0*1033110  I 39.3303 

00  I 0.000  I 1 3009.004  | 9*3003404  I 0.1033J04  j 39.1307 

TO  j 9.000  I 17009.070  i 0*4000043  j 0.1094330  I 74.0009 

71  j 7.000  I 17*09. Of*  I 0.3093403  t 4.1019093  I 7*. 0993 

73  I r.ieo  t 1 7909.041  I 0*310301 1 t 0.1000309  I 74.3039 

7 3 I 7*300  j 1 70*9.037  j 0*33  3*  000  | 9. 10330*0  | 34. 1 319 

34  j 3.300  I 1 3009.013  ( 0.330344*  t 0*1130303  I 33*0933 

39  I 7.000  I 17004.990  | 0.34043. * j 0*1003400  j 73*9790 

70  j 7.900  I 17*04.004  I O.JaOOTl 1 1 0.10*9790  j 73.2093 

73  I 7.00  0 I 1 7004.900  | 0*3300  70  7 | 0.1003913  I 73*9070 

TO  I 7.700  I 17004.099  I 0*3097070  I 0.1130240  j 72. *073 

TO  I 7.000  I 170*4.940  t 0.3933337  I 0.1003137  j 73.1797 

00  I 7. 900  I 17004.999  | 0.40*4440  I 0. 1003137  } 72.0999 

•1  I f.DOO  I 17094.913  I 0*4100 300  I 0.1001032  I 71.7310 

01  I 0.100  I 1700*. 097  I 0.44 30239  I 0*1033349  j 71 .4031 

01  I 0.300  I 17*04*003  I 0.4433070  ) 9.1009323  I 71.00*9 

94  j 0*300  j 1704*. 000  I 0.**7I 304  I 0*1910013  I 70.7311 

09  j 0.40  0 I 1 7004.094  | 0.40*1 004  I 0.1000009  I 79.3*07 

0*  I 7*90  0 I 170*4.040  i 0.4i*O3r0  3 I 0.110940*  | 70.0107 

07  j 0.000  i 17*94.025  | 0.40117*7  I 0.1091424  | 09.0000 

•0  j t.roo  i iTooo.mi  | o.49iioo3  I o.ooiiooo  | 09.3974 

09  I 0.090  1 170*4.797  j 0.4044130  I 0,070(040  I 09.9104 

90  I 0.900  j 17004.703  j 0.44*3143  j 0.0019493  I 00.9492 

91  I 9*090  I 17004*700  1 0. *03*441  j 0.0990997  I 09.1793 

93  I 9. 100  I 17*04.793  | 0.9134490  I 0.9903714  j 07.7977 

93  I 9.300  j 17004.739  | 0.9071100  j 0.0431091  \ 07.4091 

94  I 9.309  I 17004.729  | 0.9033330  I 0*0327413  | 97*0193 

99  t 9.400  j 17004.710  j 0«»ll>9l3  I 0.0310379  I 90.0390 

00  I 9.990  I 1 7*04.090  | 0.9110429  j 0.019*403  j *0.3430 

9 7 I 9.0'ie  I 17004.001  I 0.9173031  I 4.01 99007  I 09*0920 

00  I 9.730  I 17004. 047  | 0.913900*  j 0*01 39300  ( 09.49*0 

99  1 9.000  t 1700*. 093  j 0. *113*39  I 0. 09*3 703  I 09.0994 

100  i 9*900  I 17094.030  j 0.90*0399  { -O.OOIJ390  j 04,9993 

101  I 10.000  I 17004.02*  I 9.94*1131  I >0. 0100919  | *4.2911 

192  i 1C. too  I 17004.009  I 0.913*331  j •0.9103*90  I 03*0924 

101  j 10*309  j 17004.999  t 0.9012944  ( -0*0270079  j 43*4093 

10*  I 1 0*300  I 1 7004.901  I 0.4944440  ( •0.0319*31  j *3. 007* 

109  j 10.400  I 1700**900  I 0.499333V  1 •0.03 2*029  I 02.0999 

IOC  I 10*900  I 17904.992  j 0.4913737  j -0.0201141  I 02*2009 

107  I 10.009  j 17004*937  j 0.40*0374  I -0* 0299309  1 *1 .977* 

10*  I ie.700  I 17004.923  \ 0.444710*  | •0,0203330  I 01.4932 

109  I 10.000  I 17064*009  j 0. *043*4*  I -0. 0211000  I 01 *091 1 

110  I I C.fOO  I 1 7004.094  I 0.4039w3  0 I -0*0  320090  | 00*7131 

111  j 11.00  0 j 1 7004.4  00  I 0.479  70^3  I -0. 0*0099 1 j 00.3309 

112  I 11.100  j 1 7004*400  j 0.4090  39  7 j -0. 052*097  j 99.9407 

113  I 11*200  j 17*04.491  j 0.4001439  I -0.0907332  | 90.9722 

II*  I 11.300  j 17904.437  i 0.4073400  j -0.0937434  t 99.3141 

119  j 11.400  i 17004*423  I 0 .*409 133  I -0.0099003  I 90.0434 

110  I 11.909  j I TOO*. 4 00  t 0.44  90I0  9 j -0*003*719  I 90 .40 3* 

||7  I 11.000  I 17004.39*  t 0.43V023O  j -0.090010*  I 99*1277 

no  j 11*700  j 17004.379  I 0.4304343  I -0.093*400  I IT. 7797 

119  t 11.000  t 17004.309  I 0.4310097  I -0. 0900927  { 97.4399 

ISO  I 1 1 .90  0 I I 7004.390  | 0.431447  7 j -0. 9922990  } 97,1023 

121  t 12.000  I 17004.330  I 0.41OOO37  j -0.093949*  j 90.7737 

122  I 12.10  0 I 17004*  322  I 0.*03*4«9  I -0.099*002  j 90. *43* 

It*  j 1 t.200  i 176*4.307  1 0*4090300  1 -0.0999004  j 90. 1*00 

114  I 12*300  I 17004,293  | 0*3449*41  I -0.0027999  | 99.0491 

129  I 12.40  0 1 1 7*04.170  j 0.30*3  70  3 j -0.007*704  I 99.92*4 

If*  I 12.50  0 j 1 7004.20*  I a. 3000 09  0 I -0.009B909  I 99.2414 

127  I 12.000  j 17(04.250  I 0.307*4*0  | -0.07933*4  j 9* .9770 

120  I 12*700  1 17004.2  39  I 0. 3900  TV*  j -0*0790030  t 90 .**97 

129  I 12.590  I 1TC04.32I  1 0.333930*  { -0.07*344*  j 94.4100 

130  I 13.900  j 176*4. tOf  I 0*3430913  j -0.0703793  \ 94.1904 

131  ^ I 15.000  I 17004.102  j 0*3301 410  j -0.0797217  j 43.9300 

132  t I 3.10  0 I 17004. I TO  I 0.330049  0 I -0.9797303  I 93.0979 

131  I 1 *.290  j 1 70*4.103  i 0.31 00 70*  j -0*0113971  | 93*4091 

134  j 13.300  i 17004.140  | 0*3303073  I -0,0003709  1 93.2002 

139  i 13.000  I 17004*139  ( 0.4309033  I -0.0002709  I 93,0473 

ISO  I 13.900  I 17004.170  j 0,30**1071  I -0.0003009  | 92.0943 

137  t 11.00  0 I 1 70*4.  100  I 0.3001 0*7  I -0.09141 13  I 91.0719 

ISO  t 1 1.70  0 I 1 TOC* *0  9 1 I 0.37 73*3 7 I -0.09130*9  I 92.9001 

I 19  I t ?i590  j 17004.0  77  j 0*2409600  j -0,0933144  j 93.9233 

1*0  t 11.900  i 17(04.0(3  I 0.0010393  I -0.00301*4  I 92.19*0 

1*1  j 14.000  I I7044.040  j 0.4604660  j -0.093003*  | 02.0164 

1*1  I 14.190  i 1 7604.0  34  I 0.3430094  I -0.09I97I7  I 91.0079 

1*3  I 14.300  I 1 7004.019  ) 9. <33  7160  | -0.09  7497*  j 91.7009 

144  I 14.330  I 17004.009  I 9.3319712  | -0.090*00*  | 91.0*19 

149  t 14.430  I 1T003.9CI  I 0.3140114  | -0.0999449  j 91.9I99 

1*0  I 14.900  t 17003.970  j 0..0430J4  I -0.0990730  I 91 .4209 

1*7  j 14.000  1 170*3.902  j 0.1*314*0  I -0.09 12*3*  I 91.303* 

140  I 14.700  I I 7*03.9*7  | 0. 1*97*3  4 I -0.0410039  I 91.2000 

1*9  I 1 4. 03  0 I 1 7*01.9  31  I 0.1*061*0  j -0*0919  734  I 91 .1051 

190  I 14.900  I 1 7*09.919  | 0.1704  333  I -0 .0914*02  I 91. 1990 

191  i 19.000  I 1 7003.904  I 0*1*0091 0 I -0.0939791  j 91.1099 

192  I 19.109  I 17603.090  I 0.1014703  I -0.0430019  I 91.9007 

103  I 15.200  t 17003.079  | 0.14309*7  I -0.091011*  | 9I.097J 

10*  j M.300  j 1T073*((I  t 0.130130*  I -0.0914607  | 91.0439 

159  I 15.430  i 17*03.247  | 0.1317*1 3 \ -0.09*1*07  j 91.0209 

150  I 15.000  I 11(03.233  I 0.1020170  I -0.0940330  j 91 .0431 

1 47  I I "*00  0 j I 7003.010  I 0*10103*6  I -0.09  39*3*  I 91.0407 

100  I 10.70  0 I 1 1003.404  I 0.09  1 046  0 | -0.0913791  I Ol. 0034 

199  I 19.000  I 1 7003.129  I 0.0044 40*  I -0.0949991  I 91.1131 

109  I 10.90  0 t 1 1603.710  j 0.0  70*1«0  j -0.9901*03  I 01.1040 

lot  I 10.000  I 11003.700  I 0.00*0434  I -0.0001797  I 01.11*4 

103  I 10.10  0 \ I 7405. 7*(  I 0*004611 0 j -0.09  9*419  j 11.3390 

1*3  I 10.20  0 t 1 1009*732  t 0.0410*43  I -0.0901007  I Si .3070 

104  t 12*390  I 17003.717  | 0.04*4199  I -0.090701*  j 01.4070 

(49  I 10.400  I 17003.703  j 0.0293*70  j -0.0994*10  | 9! .0949 

lOO  I IC.SaO  I 1 7003.025  | 0.0119  79*  I -0.0910990  j 91.99*9 

107  j 14.005  I 11403.074  { 0.0040*32  I -0*1409040  j 91 .*104 

100  I 10.101  I 11003.000  I -0.0403*13  | -0. 0994000  | 01.7942 

109  I ll.iOO  j 1 7**3. 0*9  I -0.01 7304  9 I -0.0903003  I SI .0771 

170  I 10.900  I I 7003.031  I -0.0302*0  7 j -0.0403900  I 93*0314 

171  I 1 1.000  I 1 1003*016  I -0.034731 1 | -0,1000103  I 93.1990 

173  I 1 7. too  \ 1 7003.003  I -O.U447103  I -0.0903*30  j 91.3113 

1 71  I 17.200  I 1 7*03.9  50  I -0.09*04*0  1 -0.0900990  I 91**909 

(74  I 17.340  I 17003.073  I -0.001*014  j -9.0934039  j 92**100 

179  I 11.400  I 110(3*999  I -0.072J031  t -0.0*3999*  | 92*0033 

1 10  I 1 7.900  I 1 7003.940  j -0.07*017  7 j -0*09  46443  I 93.9934 

177  j 1 1.000  I 110O3.SS0  I -0.0601041  I -0.04947 1 2 | S3. 1709 

1 70  j 17.700  I 1 1003.910  i -0.101121  7 1 -0.09  34130  j 93.3427 

179  I 1 7,930  I 17003.901  j -0.147441 7 I -0.0*0*674  | 03.9023 

100  I I 1.00  0 I 11003.4  07  I -0.1107*4*  I -0.0907194  | 93.7993 

(01  I 10.900  I 17003.473  j -0.140*37*  I -0.9920109  I 93.9000 

102  I 11*190  I 11*09.000  I -0.14*1273  j -0.0906974  j 94.1110 

103  I 11.100  I 17003.4*4  I -0.14**401  I -0.090*410  | 94*4000 

104  I 10*30  0 { 1 TOO? .429  | -0*1 *7300 V I -0.0901107  { 94.0913 

|09  I 10*400  I 17001.419  | -0.1743793  I -0.0000394  I 94.9220 

10*  I 10.900  I 17009.401  I -0.1797707  | , -0.0593370  | 99.1009 

107  I 1 9.000  t 17*03,30*  I -0*1670197  | -0.0579310  ( 99.4905 

100  I 11.105  I 11003.312  I -4.1*03033  I -0.0057409  | 99.T100 

109  I 15.000  I 170*3.397  1 -0.1403437  j -0*0024600  | 99.9070 

(40  I 10*900  I 17003.343  I -4.<04*430  I -0. 0700**0  | 90.2*79 
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If]  I Sf.ta* 

lf«  I Sf.SO* 

Sit  I SS.400 

32t  t Sl.tas 

str  I 

II*  I 3I.T9* 

St*  I ]|.*«* 

XI*  I Jl.«4i 


lT**1.4t«  I 
174«t«4l*  I 
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11* 

11* 

II* 

117 


*.* 

t.l** 

• «l** 
*.M* 
9.4«* 
0,*«* 
*.*0* 
*.70* 

• .10* 
*•*0* 
1.09* 
I.IO* 
1.100 
l.xo* 

1.4** 

l.*«* 

l.««0 

1.700 

I.*** 

l.*0* 

I.OOO 

t.io* 

i.too 

t.x«o 

1.4*0 

f.0«* 

0.40* 

1.700 


t.*oo 

I.OOO 

X.l** 

l.to* 

X.100 


I. SOO 

J. *00 
3.700 
I.OOO 
1.400 


4.10* 

4.100 

4.100 

4,4*0 

4,000 

4.*00 

4.700 

4.009 

4.400 

0.0*0 

*.140 

I.too 

I.SOO 

0.4*0 

0.*** 

o.«*o 

0.700 

0.000 


*•19* 

*.X0* 

«.so* 
*.*00 
«.*00 
4. 40* 

*.70* 


7.000 

7.10* 

7.XOO 

7.100 

7.400 


7.70* 

7.000 

1.000 
0.000 
0.100 
o.too 


0.900 

I.400 

0.700 

*.000 

*.*00 

4*000 

*.1*0 

•.too 

«.so* 

0.400 

0.000 

«.*** 

4.700 

*.000 


10.000 
10.100 
10.100 
10.300 
10.40* 
lO.SOO 
10.400 
10.70* 
10.000 
10.400 
11.40* 
11.100 
11.100 
11.1*0 
11.4*0 
11. *00 
11.0*0 


I 0.044II047 

I *,*49l70t* 

j 0.1**11114 

I 1.14001*47 

) *.l**««4** 

I 0.044**4** 

I 0.00041I4I 

I «, *4007*10 

I 0.14*017*0 

I 0. **0*0117 

I 0.O4O77I4* 

I0.0407400I 
•.0*171191 
t 0.*4**I7S« 

I 0.040*4977 

I 0.****49I7 

I0.0404II01 
0.0404140* 
I •.0***03*0 

I *.*4*0«91« 

i 0.04I940S* 

I 0. I••••0** 

I O.I40I400I 

I 0.0400**** 

I «. 040*0101 

I0.00*0I491 
*.*••41041 
I 0. ••••*« 40 

I «.*404**0* 

I 0.0404001* 

j 0.0407I01* 

I 0.04I7410* 

I *.***77111 

j •.••••0417 

j 0.*4**410l 

I *.**4*70S1 

I •.••09107* 

I 0.*4*0*079 

I 0.0400014I 

j 0.0400449S 

I *. lOOOOOSl 


*,0*01*041 
*.*4421909 
0. *491 7019 
0. ■49X1904 
0. *0919470 
0.04440309 
•,•4444197 

•,*4492991 
*.*4099094 
*.*44940 04 
0.04  941191 
0.  04949040 
*.**•47X47 
0.I444024I 


0.04471107 

*.*•471044 

•.■4071009 

*.*4470994 

••44944444 
*.•4949411 
0.*494I7*4 
0.44994I4* 
0.04994010 
0. 049491 97 
•.••043737 
•.■•9J7994 
••00019911 
0.4491141* 
0. *4419011 
*.*44049I9 
0.04094441 
•••4I04904 
0.  ••■7X901 
•.•••41011 
*.*••44497 
•.•••sooei 

*.*•*13471 
••■44047C4 
0.04 744949 
0. *47749*0 
0.14744440 
0.04740194 
0.04731414 
0.04714940 
•.•••977X9 
*.*4479714 
•.••44II94 
0. •4443910 
•.••414910 
••■4404194 
*•*4907411 
•.••944747 
*.■4944491 

•.■••loaox 

••*4911004 
*. *4441 *47 
0.04473914 
■•■4494097 
••••41440* 
*.*44ll*94 
0.04197444 
*.■497911* 
*.*4940*49 
••■4349291 

•.04107094 
*.*•141107 
*.*•174*7* 
I •.■41**444 


*•011*1** 
*.*07*47* 
o.*oi74ro 
*.*•4*311 
••0004114 
••0000441 
0.00943  44 

*.000  74  71 
0.0C93002 
0.0044I71 
•.•0044  70 
0.0004I** 
O.OllO*** 
0.00*3310 
*•00714X1 
•.•l■l••0 
*. 01X44 XJ 
*•0111477 
0.0109317 
0.011X011 
*.01141X0 
*•0113731 
••0107443 
0.013MXI 
0.0  0 4 04  04 

0.007*411 
*.•001417 
*•*10X444 
0.0001700 
*•0*400  4* 
0.00994  74 
*.01004  71 
*•00743 XI 
•.0004913 
0. 00494X0 
0. *0034 44 
*•0499902 
0.0044X21 
0.00941 04 
4.4110304 
0. 04*07 43 
0.409*4 12 
4.01429  lx 
4.024X4  41 
0.02904  04 
0.43092** 
0.4393999 
••0449493 

0.0910934 

•.•444901 
0.04X1* 7* 

•.07119X0 

• .070*4  90 

4.04444I4 

0.0701344 

*•07X42 49 

• •4r44404 
0.0792479 
4.07944X1 
••0*1 11 49 

0.0*3*199 

• •0*4*0  34 

• ••■■*3*2 
*•0*222 92 
•••••4470 
••4*94*74 
*.0*9  7731 
0.044*402 

0.0074790 
*. 09291 37 
*.092 93 4* 
0.099403* 
4.09I2040 
0.0993143 
••••30444 
0.0940447 
0.494444* 
•.1004240 
0.1004439 
0.0904229 
0.10I9711 
0.102  *2  94 
*.09*41 74 
0. 09*44 9* 
•.0**4737 
*.090  44  91 
*.0*423  73 
0.040  44  41 
*.079*710 
*.0741711 
0.0493999 
•.4704214 
*•*43*9 *4 
*.•4221 7* 
*.044 4* 19 
*•04*44 9* 

0.0414177 
••034X74* 
0.0314044 
0.431X3 19 
0.0340909 
0.491 9449 
*•029 93*4 
•.•309*0* 
4.42* 1*94 
*•0X1 44*4 
•.■200*34 
*.•1047 29 


1 

I 

I 

I 


I 


tM9l«ATU*l 

(MO-Ml 


171.91 
171. 94 
171.9* 

■71. 97 
171.99 
■71.04 
171.41 
I7X.43 
171.00 
I71.04 
173.0* 

■73.09 
179.11 
179.11 
■79.14 
179.14 
■71.1* 

■73.1* 

■71.19 

■79.11  i 

I7X.1I  I 

179,24 
179.10 
■71.14 
173.17 
173.1* 

■79.19 
173. 1* 

■79.x* 

■7X.XI 
173. 31 


173.33 
■79.13 

179.13 
iri.X4 
179.94 

179.14 
t7X.ll 

179.34 
■79.X4 

171.14 


179.34 

173.14 

171. 14 

171.34 
17X.34 
179.39 
■79.39 
17  9.X4 

173.34 
173.34 

173.34 

179.34 
■73.33 


173.31 

179.31 

173.31 

179.31 
173.34 
173.34 
179.29 
■73. 
t73.2* 
173.17 
173.17 

179.24 

173.24 


173.11  I 

179.11  I 

179.11  I 

173.10  I 

973.19  I 

179.1*  I 

173.17  I 

173.14  I 

179.14  I 

179.1*  ( 

173.13  i 

173.12  I 

■79.11  I 

173.1*  1 

179.09  I 

173.0*  I 

173.04  I 

173.0*  I 

173.04  i 

173.03  I 

179.01  I 

171.00  I 

171.99  I 

171.9*  I 

171.94  I 

271.93  I 

■71.92  I 

171.91  I 

171.09  I 

171. **  t 

171.44  I 

172.44  I 

172.43  I 

172.  *1  I 

171.40  I 

171.79  I 

171.77  I 

171.74  I 

171.74  I 

171.73  1 

171.71  I 

171.70  I 


»•■••« 940444 •••••< 

Lim*.  ACCIL.  » 

m/oiC44it  4 


*.07941 

•.1*111 

•.lilt* 

*.1*491 

•.II*** 

*.*•■•■ 

•.11794 

*.*4179 

0.1I704 

0.0741* 

*.11711 

o.tiroi 

0.09471 
*.1174* 
0.11949 
•all*** 
4.tiao4 
0.1 •141 
0.II740 
*.19917 
0.II713 
••117*0 
*•11914 
•.0*44* 
0.09499 
0.1 1*44 
•.10*17 
•«to*t* 

0.09OO4 

*.0*01* 

O.IIIOI 

••tint 

0.1171* 
*.  1 1 1 74 
*.1042* 
*■•9472 
*•1171* 
*.11143 


*.*7944 


0.24917 


4. 4X4*7 
*. 44193 
0.49340 
0.44044 
*• 73143 
*•77474 
*•79470 
*• 03903 
*.*4«9I 
•.■•179 
*.*444* 
•.■•*74 
*•90417 
*•94344 
1.40409 
1.00  9*3 
1.10041 
1.1*041 
>.tlt>4 
1.11114 
1.12124 
1.19147 
1.100*4 
1.14419 
1.17419 
I. 14044 
1.19*4* 
1.11441 
1.11019 
1.14301 
1.30449 
I•t9*t• 
1.91*74 
1.90409 
1.91*34 
1.91141 
1. 300X4 
1.340*4 
1.409*9 
1.34314 
1.9499* 
1.14301 
I.IIOIX 
1.1*144 
1.19794 
l.0*477 
1.110*4 
1.04711 
•.**71* 
t.OOXO* 
*.941*4 
*•91444 
4.90341 
*•79470 
*.*392* 
fl, 79494 
4.74397 
*.7*140 
*.71099 
*.71040 
0.73410 
••70417 
0.79447 
4.79071 
*.493X4 
*« 70999 
4.7311* 
*. 71114 
••734*3 


363 


til 

tit 

■ft 

IM 

Iff 

Iff 

If? 

Iff 

tff 

Iff 

1*1 

t*l 

IfJ 

t*« 

Iff 

l«* 

i*r 

t*f 

t*f 

irf 

BTl 

in 

in 

ir* 

in 

in 

in 

in 

m 

M* 

111 

lit 

If] 

I** 

i*f 

If* 

m 

!■« 

!•* 

Iff 


J*t 

s*a 

M« 

l*f 

I** 

in 

If* 

Iff 

Ilf 

lit 

111 

111 

Ilf 

Ilf 

Ilf 

lit 

Ilf 

Ilf 

Ilf 

111 

III 

111 

Iff 

Ilf 

Ilf 

lit 

Ilf 

Ilf 

Ilf 


if.fff 
Bfiaff 
If. Iff 
If. Iff 
If. Iff 
■i.*ff 
If.fff 
If.Aff 
tf.rff 
If. Iff 
If.fff 
If.fff 
I*. Iff 
if.tflf 
I*. Iff 
i*.*ff 
If.fff 
ff.Affl 
I* .Tff 
I*. Iff 
If.fff 
ir.fff 
If. Iff 
It. Iff 
IT. Iff 
•T.*ff 
If.fff 
IT.fff 
It.Tff 
IT. Iff 
If.fff 
•f.fff 
If. Iff 
If. tff 
I*. Iff 
If.fff 
II. Iff 
l«.*ff 
II. Tff 
tf.fff 
If.fff 
If.fff 
If.lff 
If. Iff 
If.lff 
lf.«ff 
If.fff 
If.fff 
If.fff 
If.fff 
If.fff 

le. fflf 

lf. lff 
If.lff 
If.lff 
If.Af* 
If.fff 
If.fff 
If.fff 
If.fff 
If.fff 
M.fff 
ll.lff 
ll.lff 
ll.lff 
ll.lff 
ll.fff 
ll.fff 
ll.fff 
ll.fff 
ll.fff 
If.fff 
ll.lff 
ll.lff 
ll.lff 
ll.fff 
If.fff 
ll.fff 
ll.fff 
ll.lff 
ll.fff 


f.MJ3Sf«t 
f.  1*3*10 If 
t.*43*«n3 

0.M3TII** 

t.**3*3*** 

*.•*3*11 T1 
••**•0*4** 
*.i*«lfSf* 
*. **411*1* 


•.M4ATSI* 

*.l*4T***f 

i.i**fl**l 


f.lfflffll 

*.M*I40»* 

f.Mtlftff 

f.Mfiroii 

t.MMIOff 

f.**«**IO« 

f.*«t9*]l« 

i.*4Sf40Tl 

l.lfMfTT* 

*.***T**f4 

I.MIkMff 

*.**t*l*l« 

f.*«tM*M 

f.fftfllll 

*.f*t*4ft|* 

f.MIftlfT 

f.**tf«f|f 

f.MffiaiT 

e.*«*si«i3 

•.•**•341* 


l.l***l«Sf 

*. *«**tltl 


I.**!**!** 

•.a****4*« 

*.•••*11** 

«.**lfOITt 

*.**Mf*lf 

••****StlT 

f.Mir*!** 


f.**»**«ta 

f. ****3141 
f.aatfisfi 
f. •*ffri*4 

f.aassilf* 

f.a*B4*«f* 
*.  *«a***«f 
*.•***•1*0 
t»l*f3«»*3 
•••*ti*«*f 
*.***IS*lt 
*.Mfll*«l 
*.**fl«t«f 
•.•aaitofo 
««f«af*ii« 
a. ***41*11 

f»**4**ll9 
*. **4*1 Iff 
•**«**«44l 
f»**4iO**l 


I 

I 


I 


*.•*■•• ri  I 

•.0*f**4*  I 

f.i*4Mar  I 

*.*ir*r*j  I 

•■•aouii  I 

*.*•»***«  I 

*.*4*MT*  I 

f.*4**i*a  I 

f.afftti*  I 

••I4**lt*  I 

*.*4*1*11  I 

• .**»M1*  I 


f.fatttf* 
f.«***fM 
•.•««*iii 
0.f«*M»l 
*. **7*7*3 
o.a**03l» 
*.*«*«•»* 
*.**•••«• 
0.04*1*7* 


0.04017*0 
*. *3**413 
f.llSffll 
0.130 9* 31 

o.aaatiu 

f.fiif*** 


*•*31*3*0 
*.034l*«l 
■ .•3403M 
0.03*  00  *3 
0.013**77 
• .03143** 
0.0lf*4|« 

0.0210* 4* 
••023*03* 

0.011** 30 
0.017*1 37 
0.01****0 
0.01*33 «« 
a. 01*0*04 

0.01**73* 

0.O1***M 

O.O170*** 

0.0101443 
0.01771  •• 
0.0171*7* 

*.01**1 1* 
0.017*334 
0.01*11*4 
0.01*9421 
0.fl7**79 
9.01*** *7 
0.01 »*3 7* 
0.01  *4*3* 
••0113* *3 
f.ftSffJ* 
f .011*4*7 
0.0121432 
0.0131**7 
*.*13040* 
O.011t**0 
0.010*1 M 
0.012** 7* 
f. *1331 30 
0.01343*3 
0.007*431 
0.007*320 
f .0**02  73 

*.0070*4* 
O.f 12«28W 


171.4* 

171.** 

171.47 
tn,«* 
tn.40 
I7t.*f 
171.0* 
*71.10 
171.01 
272. *1 
I7I.M 
171.12 
*71. S3 
S7*.*3 
171, »4 
*7*. *4 
171. *4 
*7*. *4 
*71. •* 
*T*.tt 
*7*.«l 
S7t,*S 
*7*. IS 
*7S.»» 

sn.M 

*7*.M 

171, 

X7t.f* 

*7*. I* 

*71. ** 

17*.** 

*72.14 

*72. »* 

27t.*7 

*72.57 

*72.07 

*r*.l7 

*7X.*7 

srt.17 

t72.00 

171. •• 

27S.I* 

■n.*0 

*71. ■* 

*n.*0 

171. *0 
*71. *0 
*72 .*1 
*71. *1 
*7X.*1 
*rt.«3 
*72.43 
*7i.*« 
272.4* 
*71.** 

271.47 
*72.** 
*71.** 
*71.70 
tn.7i 
CTt.n 
271,71 
272.7* 

in. 7* 

*72.77 
*71.7* 
172.7* 
X7«.«t 
ITI.aa 
ITt.*« 
*7i.«* 
*71. *7 
«72.** 
X7*.** 

tn.oi 

ata.fa 

I7I.«4 

*7a,*4 

X7*.*« 

ITI.ft 

*73.*l 


•.•7* 7* 

•.«7«4* 

•.•1*4* 

•.*11*1 

*.*lli* 

••*7*44 

*.*111* 

•.*••11 

*.*4**7 

0^«*4*7 

*.*4104 

•.•4434 

•.**441 

0.40141 

•.*S4f* 

0.47073 

0.»0t04 

•.*•••• 


•.If* 7* 


e. i**47 
0.3471* 
0.34730 
0,37010 
0.l«*T« 
•■>*«34 
0.39443 
*• 14441 
*.3*494 
9.74*4* 
0.31131 
0. *90«S 
0.30177 
*.*7*71 
9.11447 
0.3*111 

f.  1*9*4 

f. fills 

0.I44** 
*.tf*«3 
f.l4tS7 
0.II77S 
0.1030* 
0. 144*3 

o!t*44| 
*.*4711 
4.10441 
0.14447 
0.1*0 3* 
*.1041* 

e. ti*** 
*.1*141 
*•1043* 
*.11940 
O.lftO* 
*•19*40 
*.1*7«« 
O.lfOl* 
0. lotti 
O.lfOl* 

f. llffo 
f.lfiff 
f.tOfl* 
f.lffff 
f .1*41* 
f.lTIt* 
*.11*79 
0.11749 
9.11*0* 
f .11*11 
f. 140*1 
f.ltfll 


)***0***O****9f4*4***44* *4 *••••( 


04t*  0CIMT 


I40**04****4*000*0*04**04*00*0*0*4**4***4**«440i 


M 

*0 

If 

14 

M 


4* 

41 

41 

fl 

*4 


I 


I 

I 


I 


*.* 

f.lf* 

f .1*0 
f.l*f 
f.40* 
f.tO* 
*•40  f 
4.7*0 
*.•0* 
«.*«* 
1.900 
1.104 
l.lf* 
1.30* 
1.40* 
1.9ft 
t.fOO 
t.Tf* 
l.fft 
l.«t* 
I.*** 
t.lO* 
f.lft 
1.3** 
t»4*« 
t.ff* 
t.Of* 
t.7*f 
i.ao* 
l.*9* 
I.#** 
l.lf* 
l.t** 
I.S*f 
l.ao* 
1.*** 
3.*** 
3.7** 
S.*** 
I.«0* 
4. Oft 
4. 1*0 
*.10* 
f.fff 


1 

I 

! 

I 


I 


3443. Iff 
3443. *■* 
1444. I** 
1444 .4*3 
1441. 1*« 
3449.4  IT 
3444.0** 
344*.913 
14*4 .*17 
3447.111 
1447.0*3 
3*4*. *03 


I440.034 

I44V.000 


144*. *11 
S44*.*13 
144*,*** 
344*. *73 
S4*«.**4 


I440.I3* 

I4**.*4r 

3«*l.**f 

l«**.l** 

■4«f.lT7 

S4**.071 

I4«4.*ll 


1*4* .1*1 
I44S.4S* 


•• 

«• 

•r 

«• 


•1 

•« 

ts 


■r 


• 1 

«t 

«s 


• T 

•V 

TO 

Tl 

T* 

TJ 

TO 

T« 

TO 

TT 

TO 


• t 

• t 
OJ 
04 
•9 
•0 
or 


104 

109 

100 

ler 

100 

104 

no 


119 

no 

IIT 

no 

no 

IfO 

in 

I9> 

199 

194 

199 

190 

I9T 

190 

190 

190 


199 

194 

199 

194 

19T 

190 

190 

140 

141 
149 
149 
144 
140 
140 
I4T 
140 
140 

too 


1ST 

190 

190 


4.400 

4.900 
4.000 
4. TOO 
4.000 

4.000 

9.000 
9.100 

9.900 
9.900 

9.400 

9.900 
9.000 
9.700 
9.000 
9.000 
0.000 
0.100 
0.900 
0.900 
0.400 

4.900 
0.400 
O.TOO 
0.000 
0.000 
T.090 
T.ieo 
T.900 
T.900 
T.400 
T.900 
T.OOO 
T.TOO 

1.900 
T.900 
0.000 

9.100 
0.900 

9.900 
0.400 
0.900 
9.40  0 
9. TOO 

9.900 
0.000 
4.000 

4.100 

4.900 
0.900 

9.400 
4.900 

4.400 
O.TOO 
4.000 
<•400 

10.000 

10.100 

19.900 

10.900 
10.409 

19.900 
10.600 
10. TOO 

10.900 

1 0.900 
11.000 
11.100 

11.900 
11.900 
11.400 

11.900 
11.600 
It. TOO 

11.100 

11.400 
19.000 

19.100 

19.900 
19.900 

19.400 
19.900 
19.600 

I 9. TOO  1 

19.090  I 

19.900 
19.000 

19.100 
19.909 
19.990 

19.400 

19.900 

19.600 
19.709 
19.000 

19.000 

14.000 

14.100 

14.900 
14.900 

14.400 

14.900 

14.400 
14. TOO 

14.000 
14.009 

19.000 
10.190 

10.900 

19.900 

19.400 

19.900 

19.400 
19.700 

19.000 

15.000 
14.060 

10.100 

14.900 

16.900 

16.400 
16.900 

16.600 
16.706 
16.600 

16.900  1 

17.090  \ 

17.100  I 

17.900  I 

17.900  I 

17.400  I 

17.900  I 


9449.199 
9449.491 
9449. I 40 
9441.649 
9441.191 
9440.671 
9446.916 
9490.761 
9490.996 

9496.099 
9496.601 

9490.949 

9497.090 
9697.007 
9497.466 
9497.960 
9497.141 
9497.070 

9497.099 
9497.119 

9497.100 

9417.949 
9497.946 

9697.666 
1496.I61 
9496.617 
9490.194 

9490.667 
9460.901 

9461 .090 

9461.966 

9469.769 
9449.664 
9444.699 
9469.706 
9646.696 
9466.666 
9460.969 
9460.710 
9469.199 

9469.966 
9466.197 
9466.694 
9466.474 
9460.149 

9449.401 

9467.940 

9460.944 

9479.990 

9479.499 

9477.469 

9470.769 

9461.641 

9469.040 

3466.679 

9490.900 

9409.449 

9404.603 

9*06.799 

3960.446 

9909.036 

9909.661 

9906.091 

9900.000 
9910.066 
9919*716 

9916.964 

9916.109 

9910.694 

9991.A06 

9999.111 

9994.691 

9996.160 

9997.700 

9990.009 

9930.979 
9991.791 

9999.017 
999* .060 
9999.970 
9996.969 

9997.977 

9996.999 

9990.966 
9940.191 

9941.001 
9941.000 

9649.979 
9949.997 

9944.017 
9944.404 
9949.119 
9949.706 

9946.966 
9946.606 
9647. 069 
9947.696 
9646.646 

9946.940 
9640.019 
9940.169 
9940.604 
9940.091 

9990.977 

9990.979 
9990.099 

9991.999 
9991.991 
9991.049 
9999.904 
9969.6*6 
9969.690 
9999.917 
9999.669 

9999.899 

9994.941 
9994.446 
9994.016 

9999.900 
9990.616 
9964.190 
9996.907 
9996.079 
9907.969 
9997.600 
9999.996 


0.6 


I 0.0 

I 0.0 

I 0.0 

I 0.0 

I 0.0 

( 0.0 

I 0.0 

I 0.0 

I 0.0 

i 0.0 

I 0.0 

I 0.0 

1 0.0 

t 0.0 

I 0.0 

I 0.0 

I 0.0 

1 0.0 

I 0.0 

I 0.0 

I 0.0 

I 0.0 

I 0.0 

I olo 

I 0.0 

I 0.0 

I 0.0 

I 0.0 

I 0.0 

I 0.0 

I 0.0 

I 0.0 

elo 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6.0 

0.0 

0.0 

0.0 

0.0 

0.0 

I o!o 


6.6 

6.6 

6.6 

6.6 

6.0 

0.0 

6.0 

6.0 

6.0 

6.6 

6.6 

6.6 

6.6 

6.6 

0.6 

6.0 

6.6 

0.6 

6.6 

6.0 

0.6 

6.6 

6.6 

6.6 

6.0 

6.9 

6.6 

6.6 

6.6 

6.6 

6.6 

6.6 

6.6 

6.9 

9.6 

9.6 

6.6 
6.6 
6.6 
0.6 
6.0 
6.0 
6.0 
6.0 
6.6 
0.6 
6.6 
6.0 
6.6 
0.0 
6.0 
0.0 
0.0 
0.0 
0.0 
0.0  • 
0.0 
0.0 
0.0 


0.0 

0.0 

0.0 

0.0 

0.0 


0.0 

0.9 

0.0 

9.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.9 

0.0 

0.9 

0.0 

0.9 

0.0 

0.0 

#•9 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.9 


6.6 

6.6 


365 


1«] 

!•« 

t«S 


<et 

103 

to* 

009 

too 

t9t 

too 

to# 

tio 

til 

tit 

111 

tl« 

IIS 

tio 

tit 

tto 

no 

tie 

tti 

ttt 

tts 

tt« 

tto 

tto 

ttt 

tto 

tto 


ttt 

111 

tto 

tss 

13* 

ttt 

tto 

tto 

too 

t*l 

tot 

tot 

too 

too 

too 

tor 

to* 

to* 

too 

tsi 

tot 

ttt 

too 

too 

too 

tor 

tto 

to* 

to* 

t*l 

tot 

rot 

too 

too 

to* 

tor 

to* 

too 

tro 

tri 

trt 

trt 

tro 

tro 

tro 

ttt 

tro 

tro 

too 

toi 

tot 

tot 

too 

to* 

tto 

tor 

to* 

to* 

too 

tot 

to* 

tot 

too 

too 

too 

tor 

too 

too 

300 
1*1 
tot 

301 
3*0 
3*0 
30* 
3*r 
3*0 


I 

I 


ir.ooo 
ir.roo 
tr.ooo 
ir.ooo 
10.000 
to. 100 
10.300 

10. too 
to.ooo 

It. 900 

10.000 

11. roo 
10.000 
10.000 
10.000 
10.100 
to.too 

10.300 
10.000 
10.000 
10.000 
io.ro* 
10.000 
19.000 
to.ooo 
to. 100 
to.too 
to.too 
to.ooo 
to.ooo 
to.ooo 
to.roo 
to.ooo 
to.ooo 
tl.OOO 
tl.lOO 

tl.too 

tl.too 

tl.OOO 

*1.900 

tl.OOO 

ti.roo 

tl.OOO 

tl.OOO 

It.ooo 

tt.lOO 

It. zoo 
ft. too 

ft. 000 

tt.ooo 

tf.OO* 

tt.ro* 

tt.ooo 

tt.ooo 

tt.ooo 

•t.loe 

tl.too 

tt.too 

tl.OOO 

tl.OOO 

tt.ooo 

ti.roo 

tl.too 

tt.ooo 

to.ooo 

to.too 

to.too 

to.too 

fO.OOO 

to.ooo 

14.000 
to.roo 
to.ooo 
to.ooo 
to.ooo 

tO.lOO 

to.too 

to.too 

tt.ooo 

to.ooo 

19.000 


to.roo 
10.000 
to.ooo 
10.000 
to. 100 
to.too 
to.too 
to.ooo 
to.ooo 
to.ooo 
to.roo 
to.ooo 
to.ooo 
tt.ooo 
tr.lOO 
tr.io* 

IT.tOO 

tr.ooo 
tt.ooo 
tr.ooo 
tr. roo 
tr.ooo 
tr.ooo 
to.ooo 
10.100 
to.too 
to.too 
to.ooo 
to.ooo 
tt.ooe 
to.roo 
to.ooo 

to.ooo 
to.ooo 
to. I 04 
to.too 
to.too 
to.ooo 
10.000 
tO.OlO 
to.roo 
10.000 
to.ooo 

30.000 
to.too 
to.too 
to.too 
to.ooo 

10.000 

90.000 

to.roo 


jooo.roo  I 

9900.010  I 

9980.011  I 

9900.001  I 
3900. 3IT 
39*0. no 
3001. lor 
3901. OtO 
39*1.031 

39*3.133 

39*1.000 

ISOt.Ol* 

3003.1  TO 

10*3.409 
JOOt.TOt 
30*3.000 
3900. let 
3000.303 
30*4.301 
39*0.001  I 

39*4. Ott 
39*0.0*0 
39*0. 003  I 

30*0.333  I 

3000. OOt  I 

soos. otr  I 

3909. Tit  I 

30*9.30*  i 

3003. 0*0  I 

soot. oe*  I 

loot. I 00  I 

39*1.031  I 

3901*111  I 

3000*  on  I 

3soo.ro*  I 

sooo.er*  I 

ssoo.tro  I 

309r.4tO  I 

3090. or*  I 

9999.00*  I 

3090.0*3  I 

3993.01*  I 

soot.sro  I 

9991.000  I 

9990. tot  I 

•900. 009  1 

toor.oti  I 

3900. oor  I 

3949.10*  I 

I 9903.003  I 

I 3901.010  I 

I 9901.010  I 

I 9990.090  I 

I 399*. lOt  I 

I 9590.090  I 

I 9S99.1T4  I 

I 9599.010  I 

I tStt.OOT  I 

I 3090. 9tt  I 

I 3910.019  I 

I totr.ooo  I 

I 39t9.*99  J 

I 1910.994  I 

I 39tz.rgt  I 

I 99tl*t00  I 

I 3919.000  I 

I lOIO.ltO  I 

I 9910.010  i 

I 3910.000  I 

I 9511.000  I 

I soil. 101  I 

I 9010. orr  I 

I 3000.100  i 

I 3S0T. TOO  4 

I soor.soo  I 

I 3900.000  1 

I 9003. TIC  I 

I loot. oor  1 

) 3001.100  I 

I 3090.000  I 

I 3000. ***  I 

I 9O0T.OOT  I 

} 3006.900  I 

I 9000. tto  I 

I 3000.100  I 

I 3003.109  I 

I 3001.06*  I 

I tool.tir  I 

j 3000 .110  I 

i 3060. tro  I 

j 94*6.010  I 

i soor.ot*  I 

I 9406.013  I 

I 00*6.069  I 

I 9069.969  I 

I 9060. ri9  I 

I 3060.090  i 

I 30*3.009  I 

I tool .*06  I 

I 34*2.9*0  I 

I 9061. *90  I 

I 34*1.90*  i 

j 3000**61  I 

I 3080.990  I 

I 30*0. too  I 

3OTO.O0S  I 
I 9*ro.9ia 

3070.190 
9070. 996 
loro.rot 
I sort. 901 

ioro.049 
soro.toe 

30?*. 170 

soro.itt 

9470.001 
9070.09* 
3070.099 
9070.006 
[ 3070.199 

9070.160 
3070.900 
9070.09* 

I 9470.611  \ 

I 9470.009  I 

I 9470.003  I 

I 9070. tto  I 

j 3070. OOt 

I 9070.709 

I J000.03I 

j 3060. 99* 

I 9**0.707 


0.0 


0.0 

0.0 

0.0 

0.0 

0.0 

0*0 

0.0 

0.0 

0.0 

0.0 

4.0 

0*0 


0*0 

0.0 

4*0 

0*0 

0.0 

0*0 

0.0 

0.0 


0.0 

0*0 

4*0 


0.0 

0.0 

0.0 


366 


311 

913 

9t« 

313 

913 

iir 

913 

913 

313 


33» 

333 

933 

9J3 


33.333 

90.330 

31.330 

91.103 
91.300 

91.900 
■I.OOO 
91.300 

91.300 
91.703 

31.300 

91.303 
93.000 

93.103 

93.303 

93.900 
93.000 

93.300 

91.300 
93.700 
93.009 

93.300 


JOOI. 

9001.030 
9031.003 

9033.393 
9033.333 
9039.100 
9039.370 

9030.030 

9030.393 
9033*033 
9033.303 
1033. I 00 

9033.333 
9037.137 

9037.333 
9033.337 
J«03.73S 
9033.903 
9033.300 
9030.039 
9031.330 
9031. 3IJ 


3.3 


T‘ 


• ECnOM  a IN3UT  3*3Ai«kIt39 


T 

I 


IFSdl-  I 
I7SI3>«  0 
I39<9I>  3 
|FI|0>«  3 
IPSISl-  0 
1MI3IO  0 
l3SI7ta  1 
l7S(3|a  0 
I71(3|a  0 
I7SI 10  1*1 
|3S( I I 1-1 


NCnt*  -1 
NCtSt-  10 
NC<9>-  13 
MCI  01-  10 
MClSt-  10 
NCI3I-  10 
MCt?l-  -I 
MCI  3 1-  10 
NCI3I-  to 
HCIIOl— 1 
MClIll  — 1 


13(11-  0 
13(31-  0 
I3m>  0 
t3(0>«  0 
13(31-  3 
13131-  0 
13(71-  3 
13(31-  0 
13(31-  0 
13(101-0 
13(11  1-0 
13(111-0 


13(191-  3 I 

|3(  101-3  I 

I3RCUI-  0 I 
13RC(il-  1 I 
13RCI9I-  0 t 
133C(01-  0 I 
IPOCdl-  3 I 
I3«C(31-  3 I 
IPHC(7i-  0 I 
I33CI3I-  3 I 
I3BC(W1-  1 I 


I 03(11-  |•OOQ3eOS30e030'-l3 
I 03(31-  1 •D0Q300000000O'-(3 
I 03(91-  1. 0030000030030-13 
) 03(01-  I.OOOOOOOOOOOOD-IO 
I 03(91-  1 .0009000000030-10 
I 03(01-  i.eoooeooeoeooo-io 


3(11-  0.0 
3(31-  0.9 
3(91-  0*0 
3(01-  0.0 
3(91-  0.0 
3(31-  0.0 


C0M30tl3tl.lT7  39TIM0139  03  TMC 
• 109  OND  301  MS  BeT3EeN  IM3UT 
«*e  COkCULOTEO  0M3l.e  03  0TT0C3 


I 

I 


M(09  • 3*909  — 

313ST-0HU33  —IN 
S«COMO-UNOfeR  30( 


0*3IS703iOO-0« 

I ■ 3.37I93603300II370-01 

N ■ 3.3701 I290J3700320-01 


ON4kE-03-OtTOCK  V03I ONCE  IMOICOIIOM  • 3.1131900-04 


COM30TlBU.irV  E9TIM0TE9  03  TMt 
•109  ONO  30 (N«  BETMEEH  1N3UT 
ONO  CO(.CULOrCO  0N3I.E  03  OTTOC* 


BIOS  ■ 3.3MS431344190O3O-34 

► 3IB9t-CN0k3  -IN  - •,303t33  7B73S0332O-31 


— t>33T04>-09 


0N3LE-03-0TTOCK  3031  ONCE  INOICOTION  - 1.7S*iJ3l>-09 


COM30Tiai(.lT3  ElTIMOTBt  03  TM€ 
•109  OMl  30IN9  BETOEEN  IM3VT 
ONO  COkCULOTEO  OMBLE  03  OTTOCK 


I BlOi  • 3.«44T-0447ti39«4D-04 

->  3l3tt-CMUtH  —IN  - 1.J003333S41433170  00 

t SE(.ONO-U3i)b3  wOlN  • -1,331  •9-31J730344O-03 


ON CL 1-03 -OTTOCK  VAMIONCE  INOICOflOM  • 8.10793*0-09 


ITENOTtON  1 tUBITE301ICN  1 


• . 1 0333 aOOOOOOOO 30 D-0 9 


COST  3UMCTI0N  (91  - 
3ITMI 

•TOT  1C  33E99U31  T0LB30MCE  - 


».40491JI«3-3930S0O-03 


1ST  LIMEOK  OCCELlMOflCN  PC3ENaCNCT  UElTA- 
tm  LIMEOM  OCCELEBOTION  OCOENOCMCT  OLLTA- 
930  LINEOK  OCCELE30T10M  OE3EN03NCT  Ol-TO- 
31TCN  ANCLE  •l*t  DELTA  • -3.3*43330-09 


0.0 

0.0 

0.0 


367 


PHAM  tHIPT  Oe.TA  • •«» 

PlICNT  path  AMLt  DCLTAa  IMP l»««l 


«*• 
••• 
• •• 


WPOAMP  I it  klHCAP  ACCILKNATIDM  OCPCIOiNCVa 
UPOATEO  SM>  LIMCAP  ACCELEPATICM  BCPINOCNCVA 
UPOATEO  IM>  LIMCAP  ACCILtPATIOM  OCPCWB«CV* 
UPDATEO  PITCH  AMCCf  IIAt* 

UPOATCO  PHASE  SHIPTa  Pat 

WPDATEO  PLISMT  PATH  AMCA.I  PIAP*  -P«P4IMI»-PS 


ITCPATION  1 SUPITERATION  2 

COST  PUMCTIOM  IJI  ■ t.tprp«s|plp|ppprp0-pi 
SlTHt 

STATIC  PPCSMNI  TOLEPANCK  m ■•lP0P4SSPP7frMPB0-lt 
LOMITUOInAC  AOCeCERATION  TOLtPANCC  • I • UPIPPPTPTPTP  IPPl^PJ 


1ST  klHEAP  ACCELEPATICM  DCPENOCMCT  OELTAs  P«P 
IPO  LtNCAP  ACCELERATION  MPENOENCT  PELTA*  P«P 
IPO  linear  ACCCLERATICM  OEPENOCMCT  OELTAp  PaP 
PITCH  angle  PIAS  delta  - paS|IPAPO-PS 

phase  SHIPT  DELTA  ■ P.P 

PLIPHT  PATH  ANGLE  OCLTAv  Pal|PTEP»-PE 

updated  1ST  LINEAR  ACCiLERATlON  DEPSPOAMCTP  PaP 
updated  tW  LINEAR  ACCELERATION  OCPEHDe«CTP  PaP 
UPOATEO  JRO  LINEAR  ACCELERATION  OEPEWENCV*  OaP 
updated  PITCH  ANGLE  PIAP-  «-P  a I IPTtSD-P  J 
UPOATEO  PHAM  SHIPT*  PaP 

UPDATED  PLIGHT  PATH  ANGLE  PIAS*  PaPMETAO-PX 


ITSRATION  1 SUPITERATKM  X 

COST  PlMCTtON  IJI  ■ PaXPPETAPPPXPXAPlPO-PX 
EITHt 

STATIC  PRESSURE  TOLERANCE  ■ 1 aXPPPlSPATPlPXTPPO-Pt 

LONGITUDINAL  ACCELERATION  TOLERAMCt  ■ Ja Li SPXl PPPPOPSPPPO-PP 


1ST  linear  ACCELERATION  OEPENOCNCT  DELTA*  paP 

EM>  linear  ACCELIRATICN  DEPENOENCT  OEbTA*  PaP 

XRO  linear  ACCELERATtCN  DEPENOENCT  DELTA*  PaP 

PITCH  ANGLE  PIAS  DELTA  • *0.0410070-04 

PHASE  SHIPT  DELTA  * PaP 

PLIGHT  PATH  ANCLE  DELTA*  -PaSIOSX I D-OX 

UPOATEO  1ST  LINEAR  ACCELERATION  DEPEnOSNCT*  Pal 
UPOATEO  ENO  LINEAR  ACCELERATION  OCPEnIENCT*  OaP 
updated  XRO  LINEAR  ACCELERATION  DEPENDENCE*  PaP 
UPDATED  PITCH  AHGLE  PIAS*  -P.I14P1  f O-tlX 
UPDATED  PHASE  SHIPT*  P. 0 

UPDATED  PLIGHT  PATH  ANGLE  PIAS*  Pa4S7TSXO-SX 


ITERATION  1 tUPITBRATlON  4 

COPT  PUNCTION  IXI  * S.PPGAlP4PSV7tSPrOO-PX 
BITHI 

STATIC  PRESSURE  TOLERAhCB  ■ 7a 74PPPP1 PAP  14  I X 70O-P4 
LONPITUOlMAL  ACCELERATION  TOLERANCE  * Sa 44 04X4X7104441 TP0-P4 


1ST  LINEAR  ACCELERATION  DEPENOENCT  DELTA*  P.P 

tM>  LINEAR  ACCELERATtCN  DEPENOENCT  DELTA*  P.P 

JRD  LINEAR  ACCELERATION  DEPENUENCT  DELTA*  P.P 

PITCH  angle  PIAS  DELTA  * 0.13l4tlD-04 

PHASE  SHIPT  DELTA  ■ 0.4 

PLIPHT  PATH  angle  DELTA*  0*4144870-04 


UPOATEO  1ST  LINEAR  ACCELERATION  DEPAMICMCT*  PaP 
UPOATEO  ENO  LINEAR  ACCELERATION  OEPEMENCT*  PaP 
UROATED  XRO  LINEAR  ACCELERATION  OEPCNDEMCT*  PaP 
UPOATEO  PITCH  ANGLE  PIAS*  -Pa  10 1 P770-PX 
UPDATED  PHASE  SHIPT*  P.P 

UPOATEO  PLIGHT  PATH  ANGLE  PIAS*  PaklSPlPD-PX 


ITERATION  I SuGITERATION  P 

COST  PUNCTION  tXt  ■ S*PP7PR4XPP4P4P1AOO-03 
RITHI 

STATIC  PRESSURE  TOLERANCE  * I . ASP IP4PP7S44 Ml PD-PS 
longitudinal  acceleration  TOLARAMCE  ■ Sa42T141ISPSX3tPXPO-P4 


1ST  linear  acceleration  dcpcndenct  delta*  p.o 

END  LtPTEAR  acceleration  OEPEMOENCV  DELTA*  OaP 

XRO  LINEAR  ACCELERATION  DEPEMDENCT  OU.TA*  P.P 

PITCH  ANCLE  PIAS  DELTA  * -P.E PP2P AD-OS 

PHASE  SHIPT  DELTA  ■ P.O 

FLIGHT  Path  AN0.E  delta*  -d.l2G7PXO-04 


updated  1ST  LINEAR  ACCELERATION  UEPEMIEMCV*  P.O 
updated  2ND  linear  ACCELERATION  ONRENDEMCT*  OaP 
UPOATEO  XRO  LINEAR  ACCCLERATICM  OEPENOCNCT*  PaP 
updated  pitch  angle  GIAS*  -Pa20X7440-GX 
UPDATED  PHASE  SHIFT*  P.O 

UPOATEO  PLIGHT  RATH  ANGLE  PIAS*  PaSO*74XO-PJ 


ITERATION  1 tUPITERATION  p 

COST  FUNCTION  tJI  a Pa PPPPOIPPSI 7 IPSPP0-4X 
PITHt 

STATIC  PRESSURE  TOLERANCE  * 1 . JStO I474P4U PP40U-PS 

LONGITUDINAL  ACCELERATION  TOLERANCE  ■ X a42PI XPSS7741 IPTt»>OA 


CP  the  asove  p iteraticns*  the  pest  cost  Function  has  peem 
chosen  to  re  EPUAL  TO  eaSPA7P44XPP4P4P140-PXt  AND  THE  VALUSt 
ASSOCIATED  rITH  THIS  COST  FUNCTION  IPHABf  SHIFT  SALUE  IS  SUP- 
JECT  TO  A MAGNITUDE  AHO  SIGH  RESTRICTION!  MILL  PE  USED  TO  N0»> 
IPT  DATA. 


COMRATIEILtlT  ESTIMATES  OP  THE  | 
PIAS  AHO  PAINS  PETWEBN  INPUT  |-> 


PIAS  ■ Pa74l2SSMPPA44PlP»-P4 
PlRSr-OROEP  MIN  ■ P.SlPPPPtPPtPlP4SO-Pl 
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and  CM.CULATIO  ANOLt  OA  AfTAU  | SCCONO-ONaCD  CAIN  m «.A4«4«lM««*DSe|0>D| 
AN6LB-OF-ATTACIC  VARIANCC  INOtCATION  - X.OMrajO-04 


COMDATtBILITV  CS1IM4TCI  OA  TM€  | BIAt  - 1. *4« M2«rSSjr}A«>-D4 

■ I4S  4N0  CAINS  MTMStN  INNUT  |->  F INSr-lMDCD  MIM  m «»4D TrSSM J ra003«0-01 

and  CALCULATCO  ANSLC  of  attack  I SCCONO-OAoeil  CAIN  > «.D«ri3rr4r44A080O-0a 

ANCLI-OF-ATTACK  VANIANCe  INDICATION  ■ 1 .TOSat Jl>- M 


C0MFATI8ILITV  CSTlHAtCS  OF  TNI  | BIAS  • A.891 9*l*4089A«rrO-«4 

BIAS  AND  CAINS  BCTNeCN  INFUT  | ->  FIKSf-ONOCK  CAIN  - «.4C418)888ST203«O-91 

ANO  CALCtA.ATBD  ANQLK  OF  ATTACK  | SCCONO-ORMB  CAIN  - •! .SO J«  I9I944B4 1880-03 

ANCLI-CFoATTACK  VARIANCE  INDICATION  ■ t.0a3a49O-«S 


COST  FUNCTION  IJI  ■ B.3B3a0TCtrr03840«O«0a 

■ ITni 

STATIC  FMCSSURC  TCM.CRANCI  - 4 .1 r*S9B88044B41 1 00*03 

LONCITUOINAL  ACCELERATION  TOLERANCE  > 4.8374397*388838300-04 
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User  Instructions  - MDLCK 


The  program  Is  written  In  FORTRAN  IV  and  is  designed  to  run  In  double 
precision  on  an  IBM  370/165  computer  with  an  average  execution  time  of  20 
seconds  per  case.  Execution  requires  approximately  146,000  bytes  of  core 
storage.  Given  the  output  of  the  FDR1  program  (Appendix  A),  this  program 
provides  a quick  means  of  determining  feasible  power-drag  model  forms  and 
initial  estimates  of  the  power  and  drag  coefficients  which  would  shorten 
the  execution  time  of  the  FDR2  program  (see  Appendix  C).*  The  program 
requires  the  specification  of  the  following  input  data: 

CARD  1: 

The  read  unit  number  IDS: 

IDS  is  a right-adjusted  integer  number  occupying  columns  1-5  and 
specifying  that  the  data  Is  to  be  read  from  cards,  magnetic  tape, 
disk,  etc.  The  user  must  supply  the  suitable  job  control  cards 
for  the  tape  and/or  disk  reads.  The  IDS  parameter  controls  only 
the  reading  of  CARDS  2,  3,  and  (4, . . . ,3  + 5K) . All  other  data  is 
expected  in  CARD  form. 


CARD  2: 


The  title  array  TITLE1: 

The  80  characters  of  the  array  TITLEl  are  used  for  identifying 
output.  TITLEl  is  provided  by  the  first  card  of  the  punched 
output  of  the  FDRl  program. 


CARD  3: 

(a)  The  total  number  of  points  K in  the  data  set, 

(b)  The  aircraft’s  wing  area  S in  square  feet, 

(c)  The  sea-level  atmospheric  density  RHO  in  slug/ft^, 

(d)  The  acceleration  due  to  gravity  G in  ft/sec^,  and 

(e)  The  total  elapsed  time  for  the  maneuver  TT  In  seconds: 

K is  a right-adjusted  integer  number  occupying  columns  1-10. 
S,  RHO,  G,  and  TT  are  double-precision  floating-point  numbers 
each  occupying  15  columns  beginning  at  column  11.  These 
values  are  provided  by  the  second  card  of  the  punched  output 
of  the  FDRl  program. 


* 

It  must  be  emphasized  that  this  program  allows  greater  freedom  in  the 
specification  of  the  power-drag  model  forms  than  does  the  FDR2  program. 
This  program  ailows  the  inclusion  of  term  for  the  rates  of  other  inde- 
pendent var  lab  I es,  wh  i I e the  FDR2  program  allows  only  ’’steady-state" 
conditions. 
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CARDS  4 


(3  + 5K): 


P • • • f 

The  time  histories  of  time  T,  weight  F1,  pitch  angle  F2,  pitch  rate  F3, 
airspeed  F4,  density  F5,  angle  of  attack  F6,  static  temperature  XI, 
acceleration  F8,  angle-of-attack  rate  F9,  altitude  X2,  altitude  rate 
X3,  altitude  acceleration  X4,  vertical  acceleration  X5,  and  elevator 
deflection  X6: 

The  variables  T,  FI,  F2,  F3,  F4,  F5,  F6,  X1,  F8,  F9,  X2,  X3,  X4, 

X5,  and  X6  are  double-precision  floating-point  numbers  each 
occupying  25  columns.  These  variables  are  provided  by  the 
remaining  punched  output  of  the  FDR1  program. 

CARD  (3  + 5K  + 1): 

The  title  array  TITLE: 

The  80  characters  of  the  array  TITLE  are  used  for  additional  data 
set  Identification.  Since  this  program  allows  more  than  one  power- 
drag  model  form  to  be  analyzed  In  a given  run,  TITLE  Is  also  used 
as  a control  variable  to  end  execution.  Termination  of  execution 
Is  achieved  by  following  the  last  mode  I -form  data  cards  by  a title 
card  having  only  the  word  END  In  the  first  three  card  columns. 

CARD  (3  + 5K  + 2) : 

(a)  The  power-drag  model  form  parameters  LOC(I): 

The  LOC(I),  I = !,...,! 5 parameters  determine  the  specific 
model  form  to  be  used.  The  general  form  of  the  power  and 
drag-coefficient  equations  are 


Power  = P„  + P.V^^’  + P„V^^^  + P + P + P.V  + P a 
0 1 2 3 4 5 6 


+ P^0 

- O 'EX1  ^ « IEX2  ^ „ IEX3  . « IEX4.P* 

u Uq  U2  Uj 


Through  the  use  of  the  LOC(I)  parameters,  the  user  may  Include 
or  exclude  as  many  terms  as  desired.  It  Is  mandatory  that  at 
least  one  power  term  and  at  least  pne  drag-coefficient  term 
Is  included;  otherwise,  the  program  will  terminate  prematurely. 
The  following  chart  should  be  used  In  the  specification  of  the 
desired  model (s) : 


LOC  parameter 

Corresponding  Coefficient 

LOCd) 

Po 

L0C(2) 

L0C(3) 

^2 

L0C(4) 

L0C(5) 

L0C(6) 

L0C(7) 

L0C(8) 

P7 

L0C(9) 

LOC(IO) 

L0C( 1 1 ) 

s 

L0C(12) 

% 

L0C(13) 

L0C(14) 

L0C(15) 

If  LOC(I)  - 0,  the  corresponding  coefficient  term  will  be 
excluded  from  the  analysis.  If  LOC(I)  = 1,  the  corresponding 
coefficient  term  will  be  i nc I uded  in  the  analysis.  These 
parameters  are  right-adjusted  integer  numbers  each  occupying 
1 column  beginning  at  column  1. 

(b)  The  desired  type  of  output  units  METRIC: 

If  METRIC  = 0,  the  output  will  be  In  English  units.  If 
M^RIC  =1,  the  output  will  be  in  SI  units.  METRIC  is  a 
right“ad justed  integer  number  occupying  column  16. 
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CARD  (3  + 5K  + 3): 


CARD 


For  i 
(3  + 


(a)  The  exponent  EX1  on  the  second  power-coefficient  term, 

(b)  The  exponent  EX2  on  the  third  power-coefficient  term, 

(c)  The  exponent  EX3  on  the  fourth  power-coefficient  term, 

(d)  The  exponent  EX4  on  the  fifth  power-coefficient  term, 

(e)  The  exponent  IEX1  on  the  second  drag-coefficient  term, 

(f)  The  exponent  IEX2  on  the  third  drag-coefficient  term, 

(g)  The  exponent  IEX3  on  the  fourth  drag-coefficient  term,  and 

(h)  The  exponent  IEX4  on  the  fifth  drag-coefficient  term: 

EX1,  EX2,  EX3,  and  EX4  are  floating-point  numbers  each 
occupying  10  columns  beginning  at  column  1.  No  two  of  these 
exponents  may  have  the  same  value;  otherwise,  a singular 
matrix  wi 1 1 terminate  execution.  lEXl,  IEX2,  IEX3,  and  IEX4 
are  rigiit-adjusted  integer  numbers  each  occupying  5 columns 
beginning  at  column  41.  No  two  of  these  exponents  may  have 
the  same  value;  otherwise,  a singular  matrix  will  terminate 
execution. 

(3  + 5K  + 4): 

(a)  The  lower  allowable  limit  PLOW  of  the  power  available  in  foot- 
pounds per  second, 

(b)  The  upper  allowable  limit  PHIGH  of  the  power  available  in  foot- 
pounds per  second, 

(c)  The  lower  allowable  limit  CDLOW  of  the  drag  coefficient, 

(d)  The  upper  allowable  limit  CDHIGH  of  the  drag  coefficient,  and 

(e)  The  thrust  incidence  angle  TIA  in  radians: 

PLOW,  PHIGH,  CDLOW,  CDHIGH,  and  TIA  are  floating-point 
numbers  each  occupying  10  columns  beginning  at  column  1. 

I given  run  consisting  of  more  than  one  power-drag  model  form,  cards 
5K  + 1 ) through  (3  + 5K  + 4)  must  be  repeated  for  each  model  form. 
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Program  Listing  — MDLCK 


PROGRAMS  MOOEL  PORNS  CHECK  (MOLCXI 


P«0«  SMETANA  C S«R«  FOX  ML 


MODEL  FORMS  CHECK 


GIVEN  THE  OUTPUT  OF  FLIGHT  DATA  REDUCTION  PROGRAM  PI*  THIS  PROGRAM  ML 
ALLOKS  THE  USER  TO  DETERMINE  THE  MODEL  FCRMfSI  FOR  THE  PUMER  ANO  M_ 
DRAG  COEFFICIENTS  FOR  FLIGHT  DATA  REDUCTION  PROGRAM  IT  SHOULD  ML 
BE  EMPHASIZED  THAT  THIS  PROGRAM  ALLOMS  GREATER  FREEDOM  THAN  FLIGHT  ML 
DATA  REDUCTION  PROGRAM  P2  IN  THE  REPRESENTATION  OF  THE  POmER  ANO  ML 
DRAG  FUNCTIONS*  ML 


THE  FOLLOMING  COMMENT  CARDS  DESCRIBE  THE  NECESSARY  INPUT  FOR  THIS  ML 
PROGRAM*  FOR  A MORE  PRECISE  DESCRIPTION*  CONSULT  THE  USERS  IN-  ML 
STRUCTIGNS*  ml 


INPUT  CARO  I 


•>  READ  UNIT  NUMBER  C ALLOWS  READING  OF  CAROS.  DISK.  ML 

TAPE*  ETC  OF  THE  OUTPUT  OF  FLIGHT  DATA  REDUCTION  ML 

PROGRAM  fll  ml 


input  CARO  2 COUTPUT  OF  FLIGHT  DATA  REDUCTION  PROGRAM  «1| 

.TITLE!  ->  TITLE  CARO  FOR  MANEUVER 

INPUT  CARO  3 (OUTPUT  OF  FLIGHT  DATA  REDUCTION  PROGRAM  PI) 

K ->  NUMBER  OF  POINTS  IN  DATA  SET 

S *>  AIRCRAFT'S  WING  AREA  iN  SQUARE  FEET 

RHO  •>  S£A*LEVEL  ATMOSPHERIC  DENSITY  IN  SLUG/FT**3 
G ->  ACCELERATION  DUE  TO  GRAVITY  IN  FT/SEC*«2 

TT  ->  TOTAL  ELAPSED  TIME  FOR  MANEUVER  IN  SECONDS 

INPUT  •««  CAROS  A.***.I3«SK)  (OUTPUT  FROM  'FORI') 

IDENTIFICATION  OF  NECESSARY  INPUT  TIME  HISTORIES 

T •>  TIME  (DUMMY  VARIABLE! 

Fl(I)  ->  WEIGHT 

F2(XI  >>  PITCH  ANGLE 


12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


J8 

39 


47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 


C 

C 

C 

c 

c 

C 

c 

c 

C 

C 

C INPUT 

c 

c 

c 

c 

c 

c 

C INPUT 

c 

c 

c 

c 

c 

c 

c 

c 


F3(II  ->  PITCH  RATE 
F4(ll  ->  AIRSPEED 
F5III  -»>  DENSITY 

->  ANGLE  OF  ATTACK 

>>  STATIC  TEMPERATURE  (DUMMY  VARIABLE! 

P8II!  •>  ACCELERATION 

F9II!  ->  ANGLE  OP  ATTACK  RATE 

•>  ALTITUDE  (DUMMY  VARIABLE! 

->  ALTITUDE  RATE  (DUMMY  VARIABLE) 

•>  ALTITUDE  ACCELERATION  (DUMMY  VARIABLE) 

->  VERTICAL  ACCELERATION  (DUMMY  VARIABLE) 

->  ELEVATOR/STABILATOR  DEFLECTION  (DUMMY  VARIABLE) 


F6(  I) 
XI 


X2 


444  CARD  (345K41* 


TITLE  ->  TITLE  CARO  FOR  ADDITIONAL  LABELING  OR  PROGRAM 
TERMINATION 


444  CARD  (345K42)  (CONSULT  USERS  INSTRUCTIONS) 

LOC(I)  ->  MODEL  SOLUTION  FORM  (CHOSEN  BY  CARO  COLUMN  NUMBER! 
LOC(I!-0  ->  SKIP  COEFFICIENT 
LOC(l!«l  •>  INCLUDE  COEFFICIENT 

METRIC  ->  OUTPUT  PRINT  CODE 

METRIC»0  ->  OUTPUT  PRINTED  IN  ENGLISH  UNITS 
METRIC«1  ->  OUTPUT  PRINTED  IN  SI  UNITS 


C INPUT 
C 

c 

c 


c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c INPUT 

c 

c 

c 

c 

c 


444  CARO  (345K43!  (CONSULT  USERS  INSTRUCTIONS! 

EXI  ->  EXPONENT  ON  SECOND  POWER-COEFFICIENT  TERM 

EX2  ->  EXPONENT  ON  THIRD  POWER-COEFFICIENT  TERN 

EX3  ->  exponent  on  FOURTH  POWER-COEFFICIENT  TERN 

EX4  ->  EXPONENT  ON  FIFTH  POWER-COEFFICIENT  TERM 

lEXt  ->  EXPONENT  ON  SECOND  DRAG-COEFFICIENT  TERM  (INTEGER) 

IEX2  ->  EXPONENT  ON  THIRD  DRAG-COEFFICIENT  TERM  (INTEGER) 
ICX3  ->  EXPONENT  ON  FOURTH  ORAG-COEF FI Cl ENT  TERM  (INTEGER) 
IEX4  ->  EXPONENT  ON  FIFTH  ORAG-COEFFICIENT  TERM  (INTEGER) 

444  CARO  (345X44) 

PLOW  ->  LOWER  LIMIT  OF  ALLOWABLE  POWER  AVAILABLE  (FT-LB/SEC) 

PHIGH  ->  UPPER  LIMIT  OF  ALLOWABLE  POWER  AVAILABLE  (FT-LB/SEC) 


81 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 
▼3 

74 

75 

76 

77 

78 

79 

80 
61 
82 

83 

84 

85 

86 
67 
88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

too 

101 

102 

103 

104 

105 

106 

107 

108 
109 

no 

111 

112 

113 

114 

115 

1 16 
1 1 7 
118 

119 

120 


CD 
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1(31 .LOC(«l •LOC(IS»»CX3»COCO«»ICX2*LOC<4l«LaCC10l«S*EX4«CDHIGH» 
1»L0C(»>*L0C<III*C«METRIC«1EX4«LQC(4|  •!.«(  12l«TlA«RHa 

10  FORMAT  ( IH1*////«20X«84C*<-*I«/»20X«*  | • •82X • • j « •/ • 20X • • ( • .1X.20 

1X«*1*«/*20X»*|*«1X.20A4*1X«*1 ••/•20X«< |••8^X•• |••/•2aX•• |*«tX» 
lUT  PARAMETEMS:*.64X«*t *«^«20X«« I ••82X««| ••/•20X** |••2X••|DS*•. 
1 LOCI  1 !>*• I3«*  LOC( 7)«* •I3»*  LOCI  1 3 1-* «1 2 •2X» • EX1»* «F1 0«6«2X • • 
1>««F11«2*5X.*|**/»20X«*1*»2X«*K  LOCI  21 > • • 1 3« • L0C(8l-« 

t*  LOCI 14|«*«t2«2X«*EX2«**F10««*2X**PHICH«*  »F 1 1 .2 • 4X » • | .EOX • 
12X.M£X1-**I3.«  L0C(3I«*«I3»*  LOC(  91  ••  • 1 3«  • LOCI  15l>«  .12  •2X.  • C 
1 .FI 0.6.2X.«CDLG««* .F11.B.4X.* ] • •/•20X • • | • 2X • • 1 £X2« • • I 3 • • LOC ( 
1.13.*  LOCI I01-* • 12. • S«*»Fa»3.2X.*EX4«*«F10*6.2X.*C0HIGHs« .FlO 
1X«*|*./.20X**|**2X.*1EX3««»I3.*  LOCI S 1 • X 3. • LOCI  1 1 • 12 • • G 
l8*S.2X.*METRlCs*  »I3.27X.«  |*«/«20X«*  |«  .2X««  IEX4>*.I3»*  LOCIC|->* 
!•  L0CII2»««*I2«*  TlA«*.FG«4,2X««RH0««»tP01S*a.l8X»* I *«/*20X.« I 
IX.* I* •/•20X.a4l***  I 1 

C4*4  UPDATE  CASE  COUNTER  AND  ENACT  MODEL  SOLUTION 
lCASE>lCASE4t 
CALL  MOOELCK.ICASE.LOCl 

C**«  CONTINUE  TO  NEXT  CASE  IF  ANT 
GO  TO  6 

C**4  MRITE  ERROR  MESSAGE 

11  HRITE  IJMR|TE*l21 

12  FORMAT  C1X.////.20X.* INPUT  ERROR  •••  IDS  IS  INCORRECT*) 

13  STOP 


SUBROUTINE  MOOELCK.ICASE.LOCl  MO 

C MO 

C444  SUBROUTINE  MODEL  CALCULATES  THE  POTER  ANO  DRAG  COEFFICIENTS  OF  THE  NO 

C444  USER-SPECIFIED  MODEL  FROM  THE  EQUATION  OF  MOTION  TANGENT  TO  THE  NO 

C*44  FLIGHT  PATH  MO 

C MO 

IMPLICIT  REAL48IA-H.O-2)  MO 

DIMENSION  TSItSI.LOCllSI.LLOCIlSI.HIB)  MO 

COMMON  FI I 450) .FElASOI .F3I4S0I .F4| 450 1 .FSI 4501 «F6t 450  I .F8 1 450 ) . F9I  MO 
1450) .CC450.15I.X(450.I ).»KAR(450).CFM| 1S)«SGN(4) .EXl .E X2 . EX3 . EX4 , G MO 

1 •S.RHO.TIA.PLOM.PHIGH.CDLOM.CDH1GH.JREAO.JMRITE.IEXI.IEX2. IEX3.  : MO 

14.METR1C  MO 

DATA  FAIL/4HN0GC/  MD 

C MD 

VRITE  IJVRITE.l)  MO 

1 FORMAT  I 1X.////.50X.27HM  OOEL  SQLUTIQ  N./l  MO 

C*4*  DETERMINE  NUMBER  OF  UNKNOXNS  MO 

KUM»15  MD 

ICK1«0  MO 

ICK2«0  MD 

JC30  mq 

DO  6 I«1.1S  MD 

IF  (LOCH))  21.2.3  MO 

2 NUN-NUN- 1 NO 

GC  TO  6 MD 

3 JC-JC41  MD 

LLOC(JC)-l  MO 

IF  Kl-an  4.4.S  MO 

4 ICK1-ICK14I  MO 

GC  TO  6 MD 

5 1CK2-ICK241  MO 

t CONTINUE  MO 


1 

2 

3 

4 

5 

6 
7 

a 

9 
10 
1 1 
12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 
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C***  OeTQRNlNC  IP  AT  LEAST  OME  POMER  COEPPICIENT  ANO  ONE  DRAG  COEP-  MO 

C«««  PICIEHT  IS  SPECIPIED  MO 

IP  ClCKI«£a»0»OR*iaC2«EO*OI  GO  TO  21  MO 

C*«»  BEGIN  MODEL  SOLUTION  HO 

nfl-0  mo 

CALL  CMMwEISGNI  MO 

DO  a 1«I*K  MO 

AM«OABSCP6( 111  MO 

C*P«  TEST  POR  NEGATIVE  ANCLES  OP  ATTACK  MO 

IP  (P6CII*LT*0*OOOI  CALL  SIGNS! SGN.IEXl .lEXE* IEX3* ICXA I MO 

C***  OETCRMINE  GENERAL  TERMS  POR  MATRIX  PORMULATIQN  MO 

TS( ll«OCOSfP6(l|»T|A)/CP|< IIAPAIIII  MO 

TSf2)sTSC I l•P4CI l•*CXl  MO 

TS<3)-TSCI>*P4fI)**EX2  ^MO 

TSf A1»TS( ll#P4CII«*EX3  MO 

TSI5I«TS(1 IPP4CIIAAEX4  MO 

TSI6>«TS(ll«P8fI>  MO 

TS<7>«TS1I  l♦P«<ll  MO 

TSCei>TS(l l•PSCII  NO 

TS(9I«-PSC I>*S*P4|l|**2/|2»0D0*Plf III  MO 

TS!tai«TSC9|4SCNII l•AM••IEXa  MO 

TS<1II»TSC9I*SGNI2I*AM*4|EX2  MO 

TS(I2I»TS(9|4SGNC3)4AN4*IEX3  MO 

TSCI3I»TS|9|4SCN!4|4AM4*IEX4  MO 

TSCI4I-TSI9I4P9CII  MO 

TSII9I«TSC9|4P3(II  MO 

IP  (P6CII«LT*0«ODO|  CALL  CHNGEISGNI  MO 

C499  FORM  COEPPICIENTS  POR  LEAST  SQUARES  MO 

OO  7 J«1«NUM  MO 

7 CII«JI»TSILLOCIJII  MO 

a X! I«II«FSI l|/6«DSlNlP2IIi-P6C III  MO 

C444  ENACT  LEAST  SQUARES  MO 

CALL  LLSQAR(CfX»K«NUM«I«4S0»4S0«tA»«KAR«IER»JttRITEI  NO 

C*4*  CHECK  POR  ERROR  MO 

IP  CIER«EQ«I29I  CO  TO  9 MO 

GO  TO  11  MO 

9 MRITE  IJvRITE«10l  MO 

10  FORMAT  I IX»//*10X»*ZER0  MATRIX  ENCOUNTERED  IN  THIS  MODEL  CASE*  TO  MO 

I NEXT  MODEL  CASE*  IP  ANY** I MO 

RETURN  NO 

C4«*  DEFINE  COEFFICIENTS  IN  CORRECT  ORDER  MO 

11  00  12  J-1*1S  MO 

12  CPMCJI«0*000  MO 

OO  13  J«I*NUM  MO 

13  CPMILLOC!JII«X!J»l|  MO 

C*4*  DETERMINE  FIT  ERROR  MO 

SSX«0*000  MO 

OO  14  J«1.K  MO 

ANV0ABS4P6! Jll  MO 

IF  (FAC JI*LT*0*OOOI  CALL  SIGNS! SCN. lEXl • IEX2* IEX3* IEX4 | MO 

P«CFM(  1 I »CFN  (2  1 4F4  ( J 1 44EX  | ^FM ( 3 1 *F4 ( J | ••EX2«CFM(  4 I *F4  ( J I ••EX3»CFN  MO 
l(514F4!314*EX4«CFM(Al*F8(3|»CPM(71«F9( J|4CFM(aiVF3| J|  MO 

C0>CPM(9I4CFM(10I4SGNC1I4AM#4IEX1*CFM( 1 1 l•SGN( 2 I •AN44lEX2«CPM( 12 J*  MO 
lSGh(3l«AM4*tEX3»CPM!l314SGN(4l*AM44I£X4»CFMC|4|AF9!JI»CPM! 1SI4P3! J MO 

II  HO 

C444  CHECK  POMER  AND  CRAG  COEFFICIENT  RANGE  MO 

IF  !!P*LC*PLOM*OR*P*GT*PHICHI*DR*(CO*LT*COLOM*GR«CO*Ge*CDHIGH| |NFL  NO 
I«NFL«I  MO 

SS«DCaS!F6!3l4TIAI*P/!Pl!J|4P4(Jll-!FSO|4S»F4(3l*42/l2*ODO*Fl( Jll  MO 
l•CD♦Fa(JI/G40SIN(P2(  Jl<-F6(  Jill  MO 


14  SSX«SSX4SS«SS 
C4*4  HRITE  MODEL  VALUES 

IF  (METR1C*NE*0>  CO  TO  18 
IP  (NFL.CT.DI  GO  TO  lo 

■RITE  (JMRITE*1SI  ICASE*CPM!tl.CPM!9l«CPM(2l*CPM(lO|*CPM!3l*CPN!ll 
1 I *CPM!41 •CFN! I2|*NFL*CPM!SI*CPM! t3l*CPM(AI .CPN! I4| •CFNI7I .CPMI 1SI * 
ICPMCai.SSX 

13  FORMAT  (28X«  76! *4*1 •/•28X**4*  *74X**4« •/•28X**4*  *2X**CASC* •I2*4X»*P 
10  « • •IP023*1A*3X**COO  « • *IPD23*IA*2X* *F*2ax* *12X**P1  a **1  i 
1P023* 16*3X**C01  ■ * •IP023* I6*2X**«* •/•28X* ••• *|X**POINT* (AXfl'Pa  a , 
1P023* 1A*3X* *C02  « *• 1P023* Ie*2X» • 4* «/*28X* "A** IX* •FAILURES* •3X« 
l*P3  • • •tP023*16.JX.*C03  ■ * »tP023*16 *2X*« 4* */*28X* *4« , lx**s« * I4.S  l 
>*••**♦  “ * * IPD23*  16*3X*  *C04  m • * 1P023*  1 6 a2X  • • 4*  */ *2  OX  • • 4*  * |2X  * • P5  - i 
1 • *1P023*1A»3X**C05  « * • 1P023* 16*2X* <4 • */*28X* • 4* * 12X* *P6  « **1P02  I 
I3*(6*3X**C06  a * • 1P023* IA*2X* • 4* ,/.28X* • 4* * | 2X* *P7  ■ • *IP023* 16*34  I 
ix.*4* •/•2ax**4*.74X.«4**/*2ax**4* *1X**F1T  ERRORS  • *023* 16 *39X .«4* * j 
1/.28X**4*  *74X**4**/*2aX*76(*4* II  , 

RETURN  , 

16  MRITE  IJHRITE*17I  ICASE*CFM( 1 | «CFNf 9 | sCPMI 2|«CPM( 1 01 *CFM! 31 aCFM! I | I 

1I.CFM!4).CPN(12I*NFL*CFN(SI*CFMU3I.CFM(6I *CPM( 141 *CFM(7| •CFN! 151 • I 
ICPMiai.FAIL  , 

17  FORMAT  (28X*76(*4* I •/•28X**4* *74X**4* */*2ex**4**2X» •CASE* *12*4X**P  I 

10  ■ * •1P023*16*3X«*COO  • * *1P023* 16«2X»*4* •/•28X**4* *I2X«*P1  ■ **I  | 
1P023*16»3X**COI  » *»1P023*16*2X«*4**/«28X»*4**1X**P0INT* •6X**P2  « I 
1* vIPOZS* 16*3X»*C02  » **IP023*16«2X»*4* •/•28X*«4* • 1X«*FAILURES* aJK*  I 
l*P3  ■ * • IP023*I6*3X**CD3  * * • 1P023* I 6«2X** 4* •/*2ex« • 4« « lx*««* • 14*6  I 
**••**♦  * **IP023*16*3X**C04  • * •1P023*  16«2X  *•  4*  */*28X«  •A*  • I2X*  aPS  a I 
I • •1P023*16»3X**C05  • * • 1P023* 16.2X* • 4* ./.aSA* *4* , |2x» *P6  a • *1P02  I 
13*16*3X**C06  a • * IP023* I6*2X*« 4* */»28X* *4* *12X* *P7  a • * |PD23* 16«34  1 
lX«*4**/«28X,«4**74X*«4**/*28X*«4**tx**FIT  ERROR*  • • A4*S8X* • 4« •/•28  I 
1X*«4* .74X*«4*«/«28X*76(*4* II  ^ 

RETURN  p 

18  OO  19  L«l»8  ^ 

19  H(LlaCFM!LI41«3S58180>3  ^ 

IF  (NFL*GT*OI  GO  TO  20  I 

■RITE  (JVRITEbISI  1 CASE*H( 1 1 .CFM( 9 !• H( 2I •CFN! 10) *H(3I •CFNCI 1 1 .H( 4 I K 

1 .CFMC  IZ} •NFL.HfSI ,CFM( 131 «H(6| •CFM! 1 4 | .H ( 7 | . CFM( 1 5 I • HI 8 ) • SSX 
RETURN 

20  HRITE  !J*RITE*17I  1CASE*HCII •CFN(9I«H(2I *CFN! 10I»H(3I*CFM! 1 1 i •H(4)  H 

l.CFN! l2I.NFL*H!5l»CPM!I3l*H(6l*CFM(14)*H!7|«CPMII3l»H(8) .PAIL  A 

RETURN  ft 

21  HRITE  IJHRITE*22I  ft 

22  FORMAT  ( 1X«////*20X« • INPUT  ERROR  444, USER  SPEClFIcO  AT  LEAST  OIC  L H 
IOC  PARAMETER  INCORRECTLY*  • I 

RETURN  M 

END 


SUBROUTINE  SIGNS! V*X| *X2*X3« X4 ) 

C 

C444  subroutine  SIGNS  OETERMINES  THE  CORRECT  SIGN  ON  TERNS  IN 

C444  COMPUTING  THE  DRAG  COEFFICIENT  EXPRESSION  OR  ITS  DERIVATIVES  IN 

C444  relation  TO  ARGUMENT  ANO  EXPONENTS 


IMPLICIT  ftEAL48(A*H.O-Z) 
INTEGER44  X1.X2.X3.X4 
DIMENSION  Y!4I*L!4I 


00  I l>t.4 


10 

11 


386 


1 VC1)«1*000 
Llil«xt 
L<2I*X2 
LC3)«X3 
LC4I«X4 

DO  2 1>1«4 

IF  CULM  l/2l*2l«NE*L(  I I »rCl  I— >l«000 

2 CONTlNUe 
RETURN 

CNTRT  CHN6ECVI 
Oa  3 l•l•4 

3 riii»i*ooo 
RETURN 
END 


SN  12 
SN  13 
SN  14 
SN  19 
SN  16 
SN  IT 
SN  18 
SN  19 
SN  20 
SN  21 
SN  i2 
SN  23 
SN  24 
SN  29 


SUeROUTlNE  U.S0ARCA»B*M«NA«NB« lAi IB* 10CT«MKAREA*1£R* JVRITEI 
C 

C44*  SUBROUTINE  LLSQAR  PERFORNS  A LEAST  SQUARES  SOLUTION  OF  A OVER- 
C4F«  OETERNINEO  STSTEN  OF  LINEAR  EQUATIONS 
C 

DIMENSION  AllA.n  *B(IB*1>*W(AREAU  I 
fl£AL*a  SUM 
REAL4S  A*B*0KAREA 

C 

C49«  INITIALIZE  lER 
IER«0 

C444  FIND  THE  PSEUOI>-INVERSE  OF  MATRIX  A 

CALL  LPSOORIA«M.NA*1A«A*I06T*VKAREA*1CR*JI(RITEI 
IF  C1CR*N£«0I  CO  TO  9 

C444  SOLVE  the  EOUATIOM  BY  MULTlFLVlNC  A-INVERSC  AND  B 
OO  4 1*1 *NB 
00  2 J«1*NA 
CALL  VXFZRO 
00  I R«t*M 

CALL  VXPMULIA(K*J)*a|K*IM 

1 CONTINUE 

CALL  VXPSTO(SUH) 

MKAREAC J)«SUM 

2 CONTINUE 

C«*4  MOVE  THE  RESULTS  INTO  MATRIX  B 
00  3 J*1«NA 
BC J*I>«VKARCAIJ) 

3 CONTINUE 

4 CONTINUE 
CO  TO  8 

9 IER»I29 

CALL  UERTSTCIER.6HLLSQAR.JVRITEI 
6 RETURN 
END 


LO  I 
LQ  2 
LO  3 
LQ  4 
LO  5 
LO  6 
LQ  7 
LO  a 
LQ  9 
LO  10 
LO  II 
LQ  12 
LQ  13 
LO  14 
LQ  IS 
LQ  16 
LQ  17 
LQ  18 
LQ  19 
LO  20 
LQ  21 
LO  22 
LQ  23 
LO  24 
LO  29 
LQ  26 
LO  27 
LQ  28 
LO  29 
LO  30 
LQ  31 
LO  32 
LQ  33 
LQ  34 


SUBROUTINE  LPSOORC A.M,N«IA.AINV*I0GT*MXARCA*1CR*3«R1TE) 

c 
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CONTINUE 

AMN«M4N 
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IF  CSUM«CT*0ETA1  CO  TO  4 

CONTINUE 
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CONTINUE 

GO  TO  16 


NV.VKAREAl  PI 


BY  ABSOLUTE  PI 


li  CAUL  UEIITSTUen*M«LPSOail»J««lTCI 

PI 

AT 

to  IF  tl*«.7»N)F«UlI*I4l  1 
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REALASA*  «R AREA . Q*U«  V*  EPS*  TQL 

SV 

T 
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C666  SUBROUTINE  UERTST  GENERATES  ERROR  *«SSAGE5 

DlHENSICU  ITVPC5»4|»1BIT(4| 

1NTECER42  KANEC3I 
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0.0  0.3971508235920000D  0*  -0.19498450590976100-03 

0.82064448007716900-03  C. 2556077542975478D  03  0.16872649893172830-02 

0.32503272401932790-01  0.49123991803127230  03  0. 19B3237149511043D  00 

-0. 46275646755447720-02  C. 1 1 28 1770466458480  05  -0.82377928079317280  01 

0.1253732616409635D  01  0.0  0.0 

0.10000000000582080  00  0.39715050006300000  04  -0.78829112615490590-04 

0.15807025047128930-02  0.25562765219517190  03  0.16873086675794320-02 

0.32075836244617060-01  0.49126860117133050  03  0.19963377779742850  00 

-0. 39063522840102940-02  C. 1 1 2809532C539 1950  05  -0.81049668164949950  01 

0.14013699381591470  01  0.0  0.0 

0.19999999999708960  00  0.39715017653400000  04  0.12410108059043850-03 

0.24202625534620470-02  0.25564760381469790  03  0. 16873515981864870-02 

0.3172460797138210D-01  0,49129734088516300  03  0.19939852706218420  00 

-0.31P70271266C9329D-02  0.11280149949426570  05  -0.7957862775755138D  01 

0.15386911574971610  01  O.C  0.0 

0.30000000000291040  00  0.39714985300500000  04  0.46651603460846640-03 

0.33168683780868910-02  0.25566744808245950  03  0. 168739370786C01 80-02 
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0. 88883051811948040-02  0. 255823389 38249 420  03  0.16877610440315350-02 

0.32964972182111590-01  0.49160343426168040  03  0.92977928629375900-01 

0.36229429657447390-02  0.11272469771607970  05  -0. 59680 138 366904480  01 

0.15178491086590160  01  0.0  0.0 

0.14000000000087310  01  C. 397146294 19600000  04  0.10201314329998220-01 

0.84853410971001530-02'  0.25583193942655010  03  0.16877925561893250-02 

0. 33320673092232050-01  0.49162892333425880  03  0. 7835245 1 98367900 D-0 1 

0.34613627701766360-02  0.11271900280707600  05  -0.58246897522679720  01 

0.13447784869899340  01  0.0  0.0 

0.15O0000000000000D  01  0.39714597065700000  04  0.11042520097735290-01 

C. 78426412815300980-02  0.25583905027940450  03  0. 16878233509429260-02 

n. 33651368663236940-01  0.49165448857664140  33  0.64274668909806200-01 

0.31237153797410700-02  0.11271324218264290  05  -0.56998133496814520  01 

0.11496053818545030  01  0.0  0.0 

0. 16CC000000005821D  01  0.39714564712800000  04  0.11758298746792570-01 

0.6966005249447714D-02  0.25584479542841180  03  0.16878535323818740-02 

0. 33939830170097630-01  0.49167946646534160  03  0.51107267556239350-01 

0.26 187056241600190-02  0.11270759636603640  05  -0.55953627518510430  01 

0.93712915236296350  00  C.O  C.O 

0.16999999999970900  01  0- 397 1453235990 OCOD  04  0. 1 2326 11 bC 903 16750-0 1 

0.58703558850187640-02  0.25584928318649640  03  0.16878832138115030-02 

0, 34170043443415900-01  0.49170350737960930  03  0.39180267844264910-01 

0.19619171328528040-02  0.11270204415779040  05  -0,55127900902111810  01 

0.7130598731379509D  00  0.0  0.0 

O.180OQOOOCCO0291OD  01  0.39714S0000700000D  04  0.12727882627380910-01 

0.4S800246803091S8D-02  0.255852(9575510800  03  0.16879125146996920-02 

0. 34327891243902010-01  0.49172697064988060  03  0. 287729C1629S9057D-01 

0.11756546402696160-02  0.11269656320691140  05  -0.5452931633480961001 

0.48198622920538030  00  0.0  0.0 

0.190CCOOOC0008731D  01  0.39714467654100000  04  0.12950919270945160-01 

0,31287344786598370-02  0. 255855 1 5338357620  03  0.16879415571600710-02 

0.34401805354233660-01  0.49175000474266780  03  0.2 00968290793 1S92D-0 1 

0.28049414690241750-03  0. 112691 13C66874240  05  -0. 5 41S925697333083D  01 

0.2572615070398929D  00  0.0  0.0 

O.2OOOOOO0COO0OO0OD  01  0.39714435301200000  04  0.12988813689990770-01 

0,15592593205927230-02  0.25585679303233320  03  0.16879704620318180-02 

0.34383358899927670-01  0.49177224468616940  03  0.13281867765469330-01 

-0.66546157120906180-03  0.11268572393824020  05  -0.5401145065S14629D  01 

0.40818506086176100-01  0.0  0.0 

O.210C00C0000O5821D  01  C. 39714402948300000  04  0.12842133417126930-01 

-0-7724795820976518D-04  0.25585784528245470  03  0.16879993446411400-02 

0,34267770086995940-01  0.49179366265913530  03  0. 836533S479493450D-02 

-0.16476057830282680-02  0.11268032144275070  05  -0. 54071444184603270  01 

-0.15694489147871970  00  0.0  0.0 

0.21999999999970900  01  0.39714370595400000  04  0. 125189650415C498D-01 

-0.17222576360012240-02  0.25585849812868650  03  0. 1 6880283 1031 92030-02 

0,34054291153332590-01  C.4918143987198346D  03  0. 52857515499947290-02 


415 


-0. 261609 3156929225D-02 
-0.3273«653ai2«98620  00 
0.23000000C0002910D  01 
-0.3311 179 1063M«190>02 
0. 337«6«60B3736890D*01 
-0.35272936880788870-02 
-0.9616669978102793D  00 
C.280000000C008731D  01 
-0. •77996276557*5100-02 
0.333S220«8«M31UD-01 
-0.« 3373663*9 1659980-02 
-0.55132056*76132620  00 
0.25CCOOODOOOOOOOOO  01 
-0.60*19*72**556*650-02 
0.3288377621252*920-01 
-0.500  387378**565*7O-02 
-0.588087166*8539*20  00 
0.26900000000058210  01 
-0.70399000*7193*320-02 
0.32357535589139780-01 
-0.5*373558357613750-02 
-0.56*37872863615720  00 
0.26999999999970900  01 
-0.76981897*92520900-02 
0.3179357952530*660-01 
-0.5752783057921*560-02 
-0. *73*0723052300860  00 
0.28000000000029100  01 
-0.79500199571*22260-02 
C. 312152323*6078290-01 
-0.5770821*230631900-02 
-0.30937653609699110  00 
0.29000C0000008731D  01 
-0.773*6*96219798730-02 
0.306*8*23281220270-01 
-0-55188550837*1*880-02 
-0.6770*127335**6200-01 
0.30000000000000000  01 
-0.6999521*0767*6660-02 
0.30120974902001230-01 
-0. *98 17336 382 20 1*50-02 
0,25*87**591*6016*0  00 
0.310C000000005821D  01 
-0.57022198225966660-02 
0.29661831208678880-01 
-0. *152231 56621*3170-02 
0.66018*515671705*0  00 
0.31999999999970900  01 
-0.3812183882263*520-02 
0.293002539076031*0-01 
-0.30312279*69206080-02 
C.1148*622«0«66706D  01 
0.330C900000C0291CD  01 
-0.13121051**3728530-02 
C. 29065013702628550-01 
-0.1627631085011*020-02 
0.1710*698730250930  01 
0.3*000000000087310  01 
0.18010*90573376670-02 
0.28983600223813360-01 


0.11267*903*8028880  05 

0.0 

0.3971*3382*2500000  0* 
0.2558589285605895D  03 
0.*9183«699«8138510  03 
0.112669*5308520170  05 
0.0 

0.3971*305869630000  0* 
9.255859335169538*0  03 
0. *91853728*3161730  03 
0.11266395689910*80  05 
0.0 

0.1971*273536700000  0* 
0.25585980C09925580  03 
0. *9187222229512990  03 
0.112658*06027315*0  05 
0.0 

0.397142*1183800000  04 
0.25586036506158990  03 
0.49188993980696*30  03 
0.11265279685818750  05 
0.0 

0.39714208830900000  0* 
0.2558611097586109D  03 
0.49190670535370500  03 
0.1126*713182091190  05 
0.0 

0.3971*176*78000000  0* 
0.25586201803107960  03 
0.491922710*11309*0  03 
0.1126*1*2006269750  05 
0.0 

0. 3971*1**125100000  0* 
0.25586301291395650  03 
0. *919377*278011610  03 
0.11263567802602760  05 
0.0 

0.3971*111772200000  0* 
0.25586399267934600  03 
0.49195157266322560  03 
0,112629929906*5000  05 
0.0 

0,3971*079*19300000  0* 
0.25586*69672157760  03 
0.49196489669631**0  03 
0,11262*20797793190  05 
0.0 

0.3971*0*7066400000  0* 
0.25586*78062728890  03 
0.49197756652923*10  03 
0.11261855277376750  05 
0.0 

0.3971*01*713500000  0* 
0.25586309821875170  03 
0. *9198888025867100  03 
0.112613013112819*0  05 
0.0 

0.39713982360600000  0* 
0. 25586155982831830  03 
0.49199932*74929310  03 


-O.S*3162300«5*8«92O  01 

0.0 

0.1203525323*130330-01 
0. 16880574497733560-02 
0.38811286768553370-02 
-0-5*71*082619628590  01 
0.0 

0.  11*1*916938*36070-01 
0.1 68808683* *298430-02 
0.389159*8385172000-02 
-0.5522*60*8*6223850  01 
0.0 

0.106897*26*4152580-01 
0.16881165118536930-02 
0.4965*898353510620-02 
-0.5579896023*297180  01 
0.0 

0.98990060472666020-02 
0-16881*650136656*0-02 
0. 66675795216903000-02 
-0.56380*7011*8221*0  01 
0.0 

0.9088893345626275D-02 
0.16801767899931960-02 
0.89877038263885780-02 
-0.5690512982806*850  01 
0.0 

0. 83116616367281590-02 
0.1 6882073288385190-02 
0.98*80188557675570-02 
-0.5730270902522*1*0  01 
0,0 

0.762*5981033*93580-02 
0.16662380299986620-02 
0.101071712*5336560-01 
-0.57*97754865869500  01 
0.0 

0.7088789552152*770-02 
0.168826876*110*490-02 
C.8S60169S52298769D-02 
-0.5791087870*300200  01 
0.0 

0.6767737131697*870-02 
0.168829935860882*0-02 
0, *4334051560213910-02 
-C. 569601*0767934990  01 
0.0 

0.67258553865287130-02 
0.16883295967565850-02 
-0.312*79930*3637260-02 
-0.560625559137*5730  01 
0.0 

0.7026899939*15*600-02 
0.16883592 1750 12760-02 
-0.150567991201*2280-01 
-0,5*6356570211627*0  01 
0.0 

0. 77323718079150 30 D-02 
0.168838791616602*0-02 
-0.32*091272*2379500-01 


0.* 19086393856*8820-0* 
0.23673059*29811220  01 
0.350CDOOOOOOOOOOOD  01 
0.55154357536811170-02 
0.290S1«70085«*951D-01 
0.1953*707696376110-02 
0.30906106112165760  01 
0.36000000000058210  01 
0. 98C  *19*55000*9870-02 
0.293813*8171852370-01 
0. *076*505183 130*30-02 
0.38825986538731*80  01 
0.36999999999970900  01 
0.1*6257829*113*820-01 
0.2990259322823*280-01 
0.637*2*9901118*650-02 
0.47361976591*86830  01 
0.38C00000000029100  01 
0. 1992*79092*263730-01 
0.306606357*2*53870-01 
0.0805032595*090200-02 
0.56431719836591570  01 
0.3900000000008731D  01 
0. 25633219625082010-01 
0.31666*9*3096*2260-01 
0.11322537*01165090-01 
0.659*3608797602130  01 
0.40000000O000CC00O  01 
0.  31672191338390920-01 
0.32926376329861120-01 
0.138769531*9278780-01 
0.7579893*485510350  01 
0.41C0000000005821D  01 
C. 3795*0*1796716290-01 
0.3**41369879716980-01 
0.16*15870650226120-01 
0.8509399*13755*090  01 
0.41999999999970900  01 
0.4438*73036537*300-01 
0. 3620723556 S0S552D-01 
0. 1888533*505620800-01 
0.96122785155536050  01 
0,*3C00000000029100  01 
0.50  866*90869779690-01 
0.3821*3095*8683320-01 
0.21231018351939560-01 
0.1063793597*062210  02 
C. 4*000000000087310  01 
0.57300635328983660-01 
0. *0**7531019815900-01 
0.233995*0391*96980-01 
0.1165603081712001D  02 
0.45000000000000000  01 
0.63590*156**669100-01 
0. *2886608*27189*00-01 
0.253399220*8386680-01 
0.126567265*5637000  02 
0. *6000000000058210  01 
0. 696 «38*«*« 128*200-01 
0. *5506338105957170-01 


0.1126076*596986520  05 

0.0 

0.39713950007700000  0* 
0,25585716730291150  03 
0. *9200897255651180  03 
0.11260251619106370  05 
C.O 

0.3971391765*800000  0* 
0.2558500«25«*6S100  03 
0. *9201800219567060  03 
0.1125976960575*2*0  05 
0.0 

0.39713885301900000  0* 
0.2558392873*302350  03 
0. *9202559*31971190  03 
0.11259326*70781520  05 
0.0 

0.39713852949000000  0* 
0.25582385662252980  03 
0.89203258091616110  03 
0.112589307*3121900  05 
0.0 

0,39713820596100000  0* 
0.25580263803C59080  03 
0. *92038681*6226*90  03 
0.11258591*8*683*90  05 
0.0 

0.397137882*3200000  0* 
0.25577*31581939700  03 
0. *920439*632817*60  03 
0.11258318198922550  05 
0.0 

0.3971375589030000D  0* 
0.255737*167*7885*0  03 
0.4920*7973373787*0  03 
0. 11258120732292050  05 
0.0 

0,39713723537*00000  0* 
0.25569035712*51930  03 
0.492051423158369*0  03 
0.11258009170792530  05 
0.0 

0.3971369118*500000  04 
0.25563132879927300  03 
0.49205*058088*0890  03 
0.1125799373*158780  05 
0.0 

0.39713658831600000  0* 
0.255558*0563897*30  03 
0.4920557*802911750  03 
0.1125808*670125660  05 
0.0 

0.39713626*78700000  0* 
0,255*6966193372630  03 
0, 4920566020310*300  03 
0-112582921512*5630  05 
0.0 

0.3971359*125800000  0* 
C. 255363078*2166670  03 
0.492056376952099*0  03 


-0.52599050388821630  01 

0.0 

0.8899998*608718*10-02 
0,  1688*153*59691710-02 
-0.563*38*3307796960-01 
-0. *9875958511153**0  01 
0.0 

0. 10581992087*3*650-01 
0. 1668*411203568960-02 
-0.881*4280657953600-01 
-0. *63996938633*23*0  01 
0.0 

0-1282*189110*10530-01 
0. 1688*6*8160918710-02 
-0.129211667*0756710  00 
-0.42090010958632010  01 
0.0 

0. 1566*331752080100-01 
0.1630*059770329830-02 
-0.1810*960322191860  00 
-0.3690*332652271030  01 
0.0 

0.19131387*9293*800-01 
0.16885041185290*60-02 
-0.2*523*28679276970  00 
-0,3078879562*966170  01 
0.0 

0.232*47157*367*2*0-01 
0,16885187323125050-02 
-0. 32336960««3863*0D  00 
-0.2370*071851911510  01 
0.0 

0.28013633136600130-01 
0.  16885292917760870-02 
-0. *17027986591*9730  00 
-0.15620973269175*90  01 
0.0 

0.33*3723982211*760-01 
0.16085352575131810-02 
-0.52767958090363950  00 
-0.65208168363632170  00 
O.C 

0.3950*5*9375229650-01 
0.1680536082986*910-02 
-0.65661378863520620  00 
0.360**6221*2017250  00 
0.0 

0.4619*91*632977500-01 
0.168853122019*11*0-02 
-0.80*8589901013*260  00 
0.1*752**1*572134*0  01 
0.0 

0,53*787365107*5500-01 
0. 16885201252006290-02 
-0.973106919290*2050  00 
0.2691059093085197D  01 
0.0 

0.61318*3283024*320-01 
0.1688502263*029600-02 
-0.11616*808325028*0  01 


0.27C05 172350022970-01 
0.1363009562640642D  02 
0.9699999999997090D  01 
0,75376376100939900-01 
0,98277085996170870-01 
0,28353956386505990-01 
0,19570335098777830  02 
0,98000000000029110  01 
0.80713352659379900-01 
0.51165937728889990-01 
0.29 3522808893 36250-01 
0.15967905988290250  02 
0,99000000000087310  01 
0.85592126387890300-01 
0.59135019956529790-01 
0.29975107003958310-01 
0.16317639982799090  02 
0.5000000000000000D  01 
0.89963781759988500-01 
0,57197991916262960-01 
0,30207783255660050-01 
0.17119900285713030  02 
0,51000000000058210  01 
0.93799392900386600-01 
0.60163999009329900-01 
0,30097183585720630-01 
0.17856361758583550  02 
C, 51999999999970900  01 
0.97065769928196900-01 
0.63199060722189500-01 
0.29502938953191020-01 
0.18539968960586150  02 
0.53000000000029110  01 
0.99775661361336700-01 
C. 66051839697373700-01 
0- 28595162398617990-01 
0.19169969001365230  02 
0.59000000000087310  01 
0.10193791377959060  00 
0.68352122399992600-01 
C. 27359108676 1773 10-01 
0.19731682695399870  02 
0.550COOOOOOCOOOOOD  01 
0.10357908176570230  00 
0.71519190255010900-01 
0.2583921 8692866560-01 
0.20291389322327010  02 
0.56000000000058210  01 
0.10979203619399820  00 
C.79C1231656355760D-01 
0.29090077137521910-01 
0.20696291558329080  02 
0.56999999999970900  01 
0.10597910936106160  00 
0.76326630335230900-01 
0.22173830709138270-01 
0.2109B9B199163675D  02 
0.50000000000029110  01 
0.10585239800939970  00 
C. 70993799905872600-01 


0.11258626176687630  05 
0.0 

0.39713561772900000  09 
0.25S23663C7819077D  03 
0.99205555209959920  03 
0.11259096981168390  05 
0.0 

0.39713529920000000  09 
0.25508837621870700  03 
0.99205905675108980  03 
0.11259712953018910  05 
0.0 

0.39713997C67100000  09 
0.25991637265B2125D  03 
0.99205172890106930  03 
0.11260983062867500  05 
0.0 

0.39713969719200C0D  09 
0.25971880875583820  03 
0.99204839950659690  03 
0.11261916809180760  05 
0.0 

0.39713932361300000  09 
0.2599991335082698D  03 
0.99209938021339510  03 
0,11262521696013250  05 
0.0 

0.39713900008900000  09 
0.25429095998208600  03 
0,99209018057983770  03 
0,11263805003698690  05 
0,0 

0.39713367655500000  04 
0.25395813373989570  03 
0.99203961001022B8D  03 
0.11265273710910560  05 
0.0 

0.39713335302600000  09 
0.25369979267903210  03 
0.99202823380993570  03 
0,11266939017315500  05 
O.C 

0.39713302999700000  09 
0.25330023706397590  03 
0.99202198917136700  03 
0.11268791592758220  05 
0,0 

0.39713270596800000  09 
0,25292900820930330  03 
0.99201489090130980  03 
0.11270851535813130  05 
0.0 

0.39713238293900COD  09 
0.25251595765332060  03 
0,99200699107939130  03 
0.11273118397559220  05 
0.0 

0.39713205891000000  04 
0.25207608858535760  03 
0.99199782683890100  03 


0.90056682188779180  01 

0.0 

0.6966 9639 8931 25500-01 
0. 16889771149156500-02 
-0.13703250172126190  01 
0.59160607902521670  01 
0.0 

0.78982571392823700-01 
0.1 688999 176466082D-O2 
-0.15905085902027800  01 
0.69183379939435020  01 
0.0 

0,87703591946209700-01 
0.16809029702318590-02 
-0.18951001119339930  01 
0.85080230999540820  01 
0.0 

0.97276778799336800-01 
0.  1688353  0920261370-02 
-0.21085625791733990  01 
0.10180C9178507955D  02 
0.0 

0,10719558910475200  00 
0. 16082939662960850-02 
-0.23869781510875690  01 
0.11929119121180950  02 
0.0 

0.11725997236407550  00 
0.16882253979280150-02 
-0.26781299916520930  01 
0.13799912257735620  02 
O.C 

0.1275S09056699321D  00 
0. 16881968208499170-02 
-0.29795996217489210  01 
0.15635130975260290  02 
0.0 

0.13798429356319900  00 
0.1 6880580539392990-02 
-0.32888839161639310  01 
0.17580999553057080  02 
0.0 

0.19851218386425610  00 
0. 16079587934122910-02 
-0.3603501752761789O  01 
0.19579558731305600  02 
0.0 

0.15909625797388650  00 
0.16878486196009960-02 
-0.39211120670990200  01 
0.21626882598573590  02 
0.0 

0.16970555891317370  00 
0.  16877  27990  3497980-02 
-0.92396070701026260  01 
0.23717063733128650  02 
C.O 

0.18031693991129230  00 
0.16875949920523880-02 
-0.95571938086512290  01 


0.20157668350039250-01 
0.21952606759392270  02 
0.59000C0000008731D  01 
0.10593095311915900  00 
0.80357197920693600-01 
0,18110999670936730-01 
0,21760398971975100  02 
0.60000000000000000  01 
0.10578600129597010  00 
0. 82067225619623200-01 
0,  16102989263195710-01 
0.22025290668326020  02 
0.61COOOOOOOOOS821D  01 
0.10599259732332680  00 
0,83581090361597500-01 
0.19197115878631260-01 
0.22299903098589990  02 
0.61999999999970900  01 
0.10512171508978790  00 
0.89912097257928100-01 
0.12953920191993180-01 
0.22936699699680650  02 
0. 630000000000291  ID  01 
0.10979038112351900  00 
0.86070831061902300-01 
0. 10921085990859160-01 
0;2258707B69939783D  02 
0.6900000000008731D  01 
0,10990805517986840  00 
0,87109617918938700-01 
0.963897 103080 13290-02 
0.22701897931067690  02 
C. 65000000000000000  01 
0.10917955215099670  00 
0.88015866096690700-01 
0. 86336657095693630-02 
0.22781159268278520  02 
0.660000000C005821D  01 
0. 10907804006803280  00 
0,88891090517366000-01 
0.79186191900657380-02 
0.22B2393596973896D  02 
0.66999999999970900  01 
0.10919353451309970  00 
0.  89609279289592*»0O-O1 
C. 749 383571 39 6991 90-02 
0.22828358729986020  02 
0.6800000000002911D  01 
0,10938189315403310  00 
0.90399056238197000-01 
0,73461119376386210-02 
0.22792122152265540  02 
C.6900000000C08731D  01 
0.10478934550619280  00 
0. 9 10B68 92859697600-01 
0.74497613526656590-02 
0.22712208238681970  02 
0.7COOOOOOOOOOOOOOD  01 
C. 10539757317987660  00 
0.91846169026482700-01 


0,11275596208045760  05 

0.0 

0.3971317353810COOD  04 
0.2516045671907461D  03 
0.4919888063090492D  33 
0.11278288506509760  05 
0.0 

0,39713141185200000  04 
0,25110172402832220  03 
0.49197921642285930  03 
0.11281198373070640  05 
0.0 

O.397131O80323OOOOD  04 
0.25056788523603600  03 
0.4919687066858509D  03 
0.11284328458898020  05 
0,0 

O.3971337647940C00D  09 
0.25000341676674140  03 
0-49195763883632820  03 
0.11287681012773590  05 
0.0 

0. 39713099126500C0D  04 
0.2499087759916801D  03 
0.99199559649172700  03 
0,11291257903625400  05 
0.0 

0.39713011773600000  04 
0.24878934560834590  03 
C.4919339332030219D  03 
0.11295060636304700  05 
O.C 

0.39712979920700000  04 
0.24813045870093750  C3 
0.49192144659044800  03 
0.11299090359164050  05 
0.0 

0.39712947C6780000D  04 
0.29744741434877420  03 
0.49190872034921980  03 
0.11303347863991740  05 
0.0 

0.39712914714900000  04 
0.24673534090884300  03 
0.49189443269785670  03 
0.11307833576769370  05 
0.0 

C.397128823620C000D  04 
0,24599427586952130  03 
C. 49188122071322260  03 
0.1131254753984055D  05 
0.0 

0.3971285C00910000D  04 
0.24522425746669190  03 
0.49186654193097910  03 
0.11317489388226800  05 
0.0 

0.39712817656200000  04 
0.2444252039961654D  03 
0.49185074C95862430  03 


0.2584S038956S4230D  02 

0.0 

0.19091271271022900  00 
C. 16874510875880020-02 
-0.48724508071529500  01 
0.28006058490511410  02 
0.0 

0.2C14854927963392D  00 
0.16872955645786560-02 
-0.51343599157637650  01 
0.30195686824088670  02 
0.0 

C. 21203275678516620  00 
C.  16871282838035960-02 
-0.5492311232323369D  01 
0.32409773467717640  02 
0.0 

0.22255862395774580  00 
0.16869*91277739080-02 
-0.57960054069708280  01 
0.34644416044356510  02 
0.0 

0.233072394053C158D  00 
0.  1686757999527C81D-02 
-0.6O95815215948343D  01 
0.368959C789966135D  02 
C.O 

0.24358737879954900  00 
0.16865548217804290-02 
-0,63919288260482610  01 
0.39160659359585240  02 
0.0 

0,25411957278269190  00 
0.16863395365229060-02 
-0.66850826732634210  01 
0.4143S11912076864D  02 
0,0 

0.26468621500214200  00 
0.16861121050127470-02 
-0,69760875166535280  01 
0.4371569084349264D  02 
O.C 

0.27530429635430450  00 
0. 16858725082641410-02 
-0.7265830786649635D  01 
0.4599B63913772608D  02 
0.0 

0-28598907013185080  00 
0.16856207479905950-02 
-0.7555202179799681D  01 
0.4B28001919922431D  02 
0.0 

0.29675262221657130  00 
C. 16853568478585210-02 
-0,73450237961107490  01 
0,50555617605049790  02 
0.0 

0.30760255527958140  00 
0.16850808550046880-02 
-0.81359849275044620  01 


417 


0.776776083368882*0-02 
G.2258«9S81882«850D  02 
0.710C9000000058210  01 
0. 1C60243355548931D  00 
0.926*60365*3521300-01 
0.82532*69*15163000-02 
0.22*06665672063260  02 
C. 71999999999970900  01 
0.10677461580975350  00 
0.9350057192022*900-01 
0.88512935*683*1710-02 
8.221733*7954067770  02 
0.730COOOOOOOC291 ID  01 
8.1075*224329001020  00 
0,94418018377070200-01 
0.95009092748758970-02 
0.21880974837135060  02 
0.740C000000008732D  01 
0.10826193102677790  00 
0.95400311362624800-01 
0.  10137202284  9182  80-01 
0.21526238810693350  02 
0.750COOOOOOOOOOOOD  01 
0.10886165246931130  OO 
0.964*2797021290100-01 
0.106936674668*1200-01 
0,21106230090718200  02 
0.76C00000000058210  01 
0.10926526969227250  OO 
0.9753*188780763300-01 
0.1110*55*815586610-01 
0.20618520303522*70  02 
C. 76999999999970900  01 
0. 1C9395316910C286D  00 
0.98656763065865600-01 
0. 11307276025131970-01 
0.20061852890363630  02 
C. 78000000000029110  01 
0.109175838356*5700  00 
0-99786795529995500-01 
0, 112**798920988760-01 
0.19*357157*9330100  02 
0.79000000000087320  01 
0.10853517859928780  00 
0.  10089523357261330  00 
0, 10867967195554050-01 
0.18740*61485259250  02 
0. 800COOOOOOOOOOOOD  01 
0.107*0862615404020  00 
0.1019*85939*0*1590  CO 
0-  101376681813*8090-01 
0,179780*1961053710  02 
C.810C0000C0005821D  01 
0-1057*081767597070  OO 
0.1029100657**75370  OO 
0.9026757097315*8*0-02 
0.17151341222889680  02 
0.01999999999970900  01 
0.103*8781975093910  00 
0,1037*078950*18880  00 


0.11322658319*53*30  05 
0.0 

0.3971278530330CP0O  04 
C. 24359697574233620  03 
0.49183608703260440  03 
0. 11328053C57892500  05 
0.0 

0.39712752950400000  04 
0.24273943648141980  03 
0,49182104435723*30  03 
0.11333671817072*70  C5 
0.0 

0.3971272059750CO0D  0* 
0.2418523512*7795*0  03 
0,49180*33779007010  03 
0.11339512260066710  05 
0.0 

0.3971268824460000D  0* 
0.2*093549950691830  03 
0. *9178681031683080  03 
0.113*5571*60392310  05 
0.0 

0.39712655891700000  0* 
0,23998879**7120520  03 
0. *917702921*816070  03 
0.113518458681*9810  05 
0.0 

0.39712623538800C0O  0* 
0.23901216459580*10  03 
0.49175373*7*917630  03 
0.11358331260928950  05 
0.0 

0.39712591185900000  0* 
0.238005731*295*390  03 
0.49173565884800800  03 
0. 1136502282065056D  05 
0.0 

0.39712558833000000  0* 
0.23696968036837950  03 
0.49171787607199*20  03 
0,1137191*920093310  05 
0.0 

n. 39712526*80100000  0* 
0.23590*360697143*0  03 
0.49169993926187360  03 
0.113790C131789313D  05 
0.0 

0.39712494127200000  0* 
0.23481029327067830  03 
0.49168139587741160  03 
0.11386275063375290  05 
O.C 

0.39712461774300000  04 
C. 23368829636934060  03 
0.49166225054723880  03 
C.1139372853485972D  05 
C.O 

0.397124294214CCOOD  04 
C. 23253936577733620  03 
0.4*164328212117190  CJ 


0.52820887205494190  02 

0.0 

0,31854083679173400  00 
0, 168*7928423233010-02 
-0.84285862852871980  01 
0.55070911157162860  02 
C.O 

0.32956285*356***00  00 
0. 168**929096581590-02 
-0.87230930278*78160  01 
0.5730038*898883630  02 
0.0 

0.3*065671*06281070  00 
0.168*1811866935790-02 
-0.90194957*95226910  01 
0.59503603093815*50  02 
0.0 

0.35180280832667880  00 
0.  168385783461*0750-02 
-0.9317*83*590168090  01 
0.6167**91977166030  02 
0.0 

0.36297366971630870  00 
0.1603523  0*79602380-02 
-0.9616*2751257**090  01 
0.63806663659116580  02 
0.0 

0.37*134116517118*0  00 
0. 16831770561*630*0-02 
-0.99153753399927200  01 
C. 65893463845167580  02 
O.C 

0.38524168588032830  00 
0.1 5828201246572110-02 
-0. 10213C5862886667D  02 
0.67928052954917410  02 
O.C 

C. 39624733723144610  00 
0.16824525557255580-02 
-0.10507915296394500  02 
0.699C3500C9246635D  02 
0.0 

0.40709640437304330  CO 
0.  1682C746B8553734D-02 
-0.10798124280126470  02 
0.71812667852123360  02 
0.0 

C. 41772975900691120  00 
0,16816868990094040-02 
-0.11081656765402970  02 
C. 73649334005721980  02 
C.O 

0.42808514721426480  00 
C.  16812895986011200-02 
-0.113563*0985495850  02 
C.7540631621307295D  02 
O.P 

0.43BC986496343810D  00 
0,16808832329040710-02 
-0.1161993635C627040  02 


0. 75216357918  24  8530-02 
0.1626401447400*230  02 
0.83000000000029110  01 
0.10061881801939200  00 
0.10*40127239604210  00 
0.56233808149892530-02 
0,15321045638289560  02 
0.84COOOOOC00087J2D  01 
0.97117358204595400-01 
0.10*85288962230840  00 
0.33*83224014743*00-02 
0.14327954758581670  02 
0.  8500000OCO00OO0OO  01 
C. 929821 00883725000-01 
0.10505941277257*90  00 
0.72799414634003290-03 
0.13290698570765470  02 
0. 8600000000005821D  01 
0.88227069244961900-01 
C. 10498849943389160  00 
-0.219 159712*1983210-02 
0.12216307951593050  02 
0.86999999999970900  01 
0.82881387916479300-01 
0.10461307515764100  00 
-0.53513922067699580-02 
0.11111915083837030  02 
0.03000000000029110  01 
0.76988528827109400-01 
C.  10391254007240150  00 
-C.868  13558339*90600-02 
0.998**481698082110  01 
0,89000000000087320  01 
0.7C 6050973*7061200-01 
0.102873738379753*0  OC 
-0. 1210112*820079260-01 
0.88*11997973187340  01 
0.9COOOOOCOOOOOCOOD  01 
0.63799207541374900-01 
0. 101*9163964232060  OC 
-C.  15533099151253400-01 
0.76889045727376170  01 
C.91CC00000CPO5821O  01 
0.56648508919793150-01 
0.99769695604415400-01 
-0,18885810072615250-01 
C.6533680056010358O  01 
C. 91999999999970900  01 
0.492379 38040341C3D-01 
0,97719854222347200-01 
-0, 22077374801217970-01 
C. 51818243448094170  01 
C.91CCC00000002911O  01 
0.41657276348470770-01 
0. 95362232169463000-01 
-0. 25029839577119870-01 
0.42398545489012800  01 
0,94000000000087320  01 
0. 13998600617692070-01 
C.9272446670C67710O-01 


0.11401353*68271740  05 
0.0 

0.39712397C68500000  0* 
0.23136472322790350  03 
0.49162387865232930  03 
0.11409140994830650  05 
0.0 

0.39712364715600000  04 
0.23016S6505840684D  03 
0.49160483517150090  03 
0.11417081689531680  05 
0.0 

0.39712332362700000  04 
0.22894434759732940  03 
0.49158501916643650  03 
0.11425165626297800  05 
0.0 

0.397123C000980000O  04 
0.22770199309398260  03 
0.491562763740399*0  03 
0.11433382438881240  05 
0.0 

0.39712267656900COD  04 
0.22644080266736550  03 
0,49154276478230240  03 
0.11441721389560750  05 
0.0 

C.3971223530400COOD  04 
0.22516286177859C9D  03 
0.4915230169S883C1D  03 
0.11450171440120390  05 
0.0 

0.39712202951100000  04 
0.22387033105857530  03 
C. 49150160563333160  03 
0.11450721322357470  05 
O.C 

0.3971217059820COOD  04 
0.22256544418816310  03 
0.49147917623846140  03 
C. 11467359609455650  05 
0.0 

C. 39712138245300000  04 
C. 22125033889721570  03 
0.49145758340617470  03 
0.11476074783336720  OS 
0.0 

0.397121C589240PO0D  04 
0.21992710256425780  03 
C, *9143667639661380  03 
0.1148*855297309190  05 
0.0 

0. 397120735395OCOOO  0* 
0.21859702692573260  03 
0.*914135951455982D  03 
0.11493609637776280  05 
0.0 

0.39712041186600COD  04 
0.21726445110245070  03 
0.49139063164219040  C3 


0.7707756193520868D  02 

0.0 

0.44770621745788430  00 
0. 16804682795023890-02 
-0.11870217565082440  02 
0.78657251524262280  02 
0.0 

0,45684522853563980  00 
0. 1680C45245357682D-02 
-0. 12105C6268268443D  02 
0.80140089192160590  02 
0.0 

0.46545601240517970  00 
0. 16796146638245840-02 
-0.12322538423922180  02 
0.81521356646503480  02 
0.0 

0. 47348329262162890  00 
0.16791770913632520-02 
-0. 125209B087580096D  02 
0.827969864947699SD  02 
0.0 

0.48087749913945900  00 
0, 16707331038407470-02 
-0,12699063910728880  02 
0.839636185092C579D  02 
0.0 

0.4B75959088279312D  00 
0. 16782832927158250-02 
-0.12855848336705130  02 
0.85018599592287670  02 
0.0 

0.49360357894213C5D  00 
0. 16778282612541630-02 
-0.12990811598459870  02 
0.85959989C9309304D  02 
0.0 

0.49887404638259020  OO 
0.16773686207032770-02 
-0.13103053837890170  02 
0.86786546129690800  02 
0.0 

0,50338977430377780  00 
0. 16769049866874010-02 
-0.13195278546392880  02 
0.87497676065415480  02 
0.0 

0.507142336883*6910  00 
0.167643797585*28CD-02 
-0.13265752238967220  02 
0.88093*OS85*«9729D  02 
0,0 

0.5101323*244779590  (^0 
0. 16759682026033830-02 
-0,13316244288296350  02 
0.88574350986537470  02 
0.0 

C. 51236910423313660  00 
0.16754962761586570-02 
-0.13347950355C2803D  02 


418 


-0.276ft921892«67788»*01 
0.3W93%28785«1281D  01 
0.9SOOOOOOOOOOOOOOD  01 
0. 2635371 398922086D-01 
0.89880785685762S0D-0I 
-0.  299380681285192  8D-01 
0,19977170166832570  01 
0,96000000000058210  01 
0,  188 1Ut«1 16822320-01 
0, 867508*9600 969800-01 
-0.31787658630362790-01 
0.90766268823568790  00 
0.9*699999999970900  01 
0.11656290320 726670-01 
0.83698*28127659100-01 
-0.33183276332607580-01 
-0.15885182606690760  00 
0.98000000000029110  01 
0.636629*1912716610-02 
0. 80129985053275600-01 
-0,36105817712060330-01 
-0.11983639551508160  01 
0. 99000000000087320  01 
-0,239680176910*5920-02 
0.7669323*32287*800-01 
-0.36569698*57625390-01 
-0.2209009576070*710  01 
0.10000000000000000  02 
-0.877005*7020767820-02 
0.7323573960*673600-01 
-0.365231*7639217370-01 
-0,31896719597507900  01 
0.10100000000005820  02 
-0.1*71026236*623130-01 
0.69803610136361700-01 
-0.36C 66783806 895890-01 
-0.61382806263198970  01 
0.10199999999997090  02 
-0.20186579068699070-01 
0.66660339927160000-01 
-0.33151997615576500-01 
-0.50566123S6S395590  01 
0.10300000C0000291D  02 
-0.25173017656367610-01 
0.63185822883636500-01 
-0,31879071935908990-01 
-0.59381218010191790  01 
0.1060000000000B730  02 
-0.29  6 6 8 1 60  5 7 3 1 36  * 00-01 
0.6007556365572303D-01 
-C. 30275173356626860-01 
-C.6787910001S31316D  01 
0. 1CSOOOOOCOOCOOOOD  02 
-0. 33676663392637800-01 
0.57160089966939260-01 
-0.2839232689127*760-01 
-0.76036561263900910  01 
C.1060000000000582D  02 
-0.37208575706722150-01 
0.5660*567088569260-01 


0. 11502566378373030  05 

0.0 

0.39712008833700000  0% 
0.2159287887670316D  03 
0.6913686226658*300  03 
0.11511676228005960  05 
0.0 

0.39711976680800000  06 
0.2165925582*233560  03 
0.69136515995060B70  03 
0.11520602073201070  C5 
0.0 

0.3971196612790C00O  06 
0.21325725606866230  03 
0.69132228067727660  03 
0.11529339013013200  OS 
0.0 

0.3971191177500000D  0* 
0.21192623753799900  03 
0.69129917190367930  03 
0.1153827*387123560  05 
0.0 

0.39711879622100000  0* 
0.210S96B383260890D  03 
0.69127586226296510  03 
0.115*7197802168180  05 
0.0 

0.39711867069200000  0* 
0.20927026255990730  03 
0.69125270809795680  03 
0.11556099152662630  05 
0.0 

0.39711816716300000  0* 
0.20795156002773220  03 
0.69122870956169650  03 
C. 1156696863*823980  OS 
0.0 

0.39711782363600000  06 
0.2066398B70629C50D  03 
0.69120321615179010  03 
0.11573796761713310  05 
0.0 

0.39711750010500000  0* 
0.205336201307155*0  03 
0.69117880666367500  03 
0.11582576369702650  05 
0.0 

0.3971171765760C00D  0* 
0.20606166568135770  03 
0.69115568692816570  03 
0.11591292626752520  05 
0.0 

0.39711685306700000  0* 
0.20275673166078010  03 
0.6911302191560276D  03 
0.11599963029659360  05 
O.C 

C. 39711652951800000  06 
0.20168302239*79880  03 
0.69110695318775110  03 


0.88961636610656510  02 

0.0 

0.51387007665121120  00 
0.16750227980561750-02 
-0.13362208039SS650D  02 
0.891968299708T6S6D  02 
0.0 

0.51*66008257025100  00 
0.16765681598T* 816 0-02 
-0.1336060  9699606270  02 
0.89361901826652610  02 
0.0 

0.51677036365978790  00 
0.167*0735613931660-02 
-0.1336391B32996035D  02 
0.89379122186713710  02 
0.0 

0.516237691017696*0  00 
0.16735969091072280-02 
-0.1331399*17173*3*0  02 
0.8931103623C56373D  02 
0.0 

0.5131021769*296000  00 
0.167312501*8661*10-02 
-0.13271735698291*30  02 
0.89160622C8011972D  02 
0.0 

0.511*0803077659730  00 
0.16726S239666B162D-02 
-0.13218036601976250  02 
0.88870262679572960  02 
0.0 

0.509200302111200*0  00 
0.16721815681928870-02 
-0.13153566C68790300  02 
0.88503591021776070  02 
0.0 

C.S06S266535S26676D  00 
0.16717130377269110-02 
-0.13078766*26918030  02 
0.8806367637322878D  02 
0.0 

0.50362600238267880  00 
0. 16712*72880270820-02 
-0.12993860001986720  02 
0.87693760109079800  02 
0.0 

0.69996766657986950  00 
0.16707867859666580-02 
-0.12898899860812S6D  02 
0-86857177601297170  02 
0.0 

0.6961296653C63882O  00 
0. 1670325980165939D-02 
-0.1279379203C63756O  02 
0.66137326018693050  02 
0.0 

0.69200885789985880  00 
0.1669871300T77931D-02 
-0.1267835636*8*9980  02 


-0.26285663161537860-01 
-0.8386676729OS2165O  01 
0.10699999999997090  02 
-0.6029596965583*580-01 
0.51888595572596100-01 
-0.26010667333082880-01 
-0.91310639592860000  01 
0.1080000000000291D  02 
-0.6297 1606592803210-01 
0.69606181359628*30-01 
-0.21621667060636580-01 
-0.9862*2735353971*0  01 
0.  10900QO000OO0B73D  02 
-0.65277269111078960-01 
0.67565852905987970-01 
-0.19177671096308050-01 
-C.  105189*58.11219750  02 
0.11000000000000000  02 
-0.6726C00685535625D-01 
0.65770906928361000-01 
-0.1672*018622167100-01 
-0.11160003722169850  02 
0.11100000000005820  C2 
-0. 60970258975980650-01 
0.662197*5166259790-01 
-0. 1630936098666670D-01 
-0.11765267301693220  02 
0.11199999999997C9D  02 
-0.50660031865380990-01 
0.62906326779153800-01 
-0. 11975793130250650-01 
-0.12336658017*12270  02 
0.11300000000002910  02 
-0.5178109620550863D-C1 
0.6  1020666186527*30-01 
-0.97602713665721370-02 
-8.12867723806629130  02 
0.11600000000008730  02 
-0.529032625177*9560-01 
0.60969291803666160-01 
-0.76939761763190610-02 
-0.1116628751119399D  02 
0.  115000000000COOOD  02 
-C. 5* 112995669265780-01 
C. 60276030168299780-01 
-0.58021062818087680-02 
-0.138266*0650528660  02 
0. 116000000000C582D  02 
-0.55212006220952160-01 
0. 39782*16557229180-01 
-0.61036611609277510-02 
-0.162676186875*5170  02 
0.11699999999997090  02 
-0.56 3 16271 606629770-01 
0.39669618760667050-01 
-C. 26113926665136*90-02 
-C. 16613651978187230  02 
0.11BOOC0000000291D  02 
-0.57655256880595570-01 
0.39253C *110621 *150-01 


0.11608517628153950  05 

0.0 

0.3971162059890000D  0* 
0.20022138272611980  03 
0.69107903952972370  03 
0.11617008009316600  05 
0.0 

0.39711588266000000  06 
0.19897292165*86910  03 
0,69105520365207090  03 
0.11625607309263570  05 
0.0 

0.39711555893100000  06 
?. 197730681569*5620  03 
0.69102887882661120  03 
C.116337C8213737590  05 
0.0 

0.39711523560200000  06 
0.19651971510066160  03 
C.691C023691633717D  03 
0.11661903958296390  05 
0.0 

0. 39711691187300000  06 
0.1953171633006*800  03 
0.690978063S816135D  03 
0.11669988132823360  05 
0.0 

0.3971165883*600000  04 
0.19613211338065010  03 
0.69095211693389250  03 
0.11657956686609270  05 
0.0 

0.39711626681500000  06 
0.1929656315663720D  03 
C.69092678326219620  03 
0.11665797920265080  05 
0.0 

O.397113961206OCCOD  06 
0.191819790732*3660  03 
O.69O0993OC9777381D  03 
0.11673512509137*60  05 
0.0 

0.39711361775700000  06 
0.19069253U389191D  03 
C.69C8729125398605D  03 
0.1168109368S26662D  05 
0.0 

0.39711329622800000  06 
0,18958773729962710  03 
0.690846652C363330D  03 
0.11688536267916230  05 
0.0 

0.39711297C6990000D  06 
0.18850531379506650  03 
0.69082053127035860  03 
0.1169583656539021D  05 
0.0 

O.39711264717000C0D  06 
0.18766605*90565620  03 
0.69079375209170970  03 


0.8S33762968069653B  02 

0.0 

0.6876185586077318B  00 
0.16696211S936S126B-02 
-0.12552365668I3B77D  02 
0.86661S5621501396B  02 
0.0 

0.6829869371068269D  00 
0.16689759687607340-02 
-0. 12*15616656503160  02 
0.I351258828598588D  02 
0.0 

0.67813770761000360  00 
0. 16685360629125480-02 
-0.122679623283969BD  02 
0.826962252230970*0  02 
0.0 

0.67308988231166160  00 
0. 16681017970811160-02 
-0.1210927818072S07D  02 
0.8160998217630292D  02 
0.0 

0.66785791821172960  00 
0. 16676735676**6690-02 
-0.11939662285166120  02 
0,80263420852806000  02 
0.0 

0 , 6 6 2 * 520  2 0 576  5 5 9 2 0 00 
0.16672S1611067803D-02 
-0.117592S9S7815842D  02 
0.79058124661073170  02 
0.0 

0.65687858110615600  00 
0. 16668362857166740-02 
-0.11568362166228010  02 
0.77797703562783310  02 
0.0 

C.65116072698S1099D  00 
0. 16666278*98986100-02 
-0.11367382230136820  02 
Q.766B579813215S13D  02 
0.0 

0. 66523893815659760  00 
0.  1666C2656259605.1D-02 
-0.111566378979*9950  02 
0.75126055199373810  02 
0.0 

0.63917176666753270  00 
0. 16656326633566790-02 
-0.10937332768680230  02 
0.737221*6385581720  02 
0.0 

0.63293660217279600  00 
0. 16652663720911870-02 
-0.10709532536603170  02 
0.72277771565968*10  02 
0.0 

0.62652958988213860  00 
O.1666867089CD668BD-O2 
-C. 1C67616066155895D  02 
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-C.  n31R331S9ll2e6330-02 
-C.U982«T9131ir601D  02 
0. 119C«OOOCOP008T30  02 
-0.5B(iSl*1f85*8(v8tt80-C1 
0. 3917#9  372t91508fiD-01 
-0. 2655 872  137«»3  88D-03 
-0.152911601393112080  02 
0.12000000COCCOPCOO  02 
-0,59920102031912670-01 
0.39192997072216760-01 
0.59275313282203250-03 
-0.15569812321699920  02 
C. 12100000000005820  02 
-C. 6 12 69*4681  a 1373 80-01 
0.3928689517*766220-01 
0.12531919210884200-02 
-0.1580911287*0689*0  02 
C-1219999999999709D  02 
-0.627009171636*8000-01 
0,. 19*37585* 9* 81 01 90-01 
0. 17314573152706900-02 
-0,1691293987*108780  02 
0.12100000000002910  02 
-0.6*209791673208700-01 
0.306277297838018*7-01 
0.20*59157766719120-02 
-0.16  18223*9833*9650  02 
0.124OOC00O0C9C8730  02 
-0,65785961183891500-01 
C. 398*20*7 11*591 8 00-01 
0.22 1880 363609*6 820-02 
-0.163185355628969*0  02 
O.12500OOOOOOC0OO0O  «2 
-0,67*1*866182006700-01 
0. *0067576367710**0-01 
0.2274306036*140930-02 
-0.16*23287*7*8352*0  02 
C.126CO0PCO0OC0582O  02 
-0.690785*7328551600-01 
0. *02938*0907*** 190-01 
0.223778800*2767080-02 
-0.16*9855175*22*970  02 
9.12699999999997090  02 
-0.70756762093 0989CD-01 
C. *05 129 1959080*670-01 
0.213*8168288793170-02 
-0.165*6881051967170  02 
0.12800000000002910  02 
-0.72*28120083*73100-01 
C. *9719*182913*7270-01 
0,19902168153381310-02 
-0,165705710852260*0  02 
0. ^29000COOOOCC8730  C2 
-C,7*C71191C20C''0*CD-01 

O.  *0910351391233380-01 

P.  18271963009*66590-02 
-0,  165721965296*1010  02 

0.130COOOCOOOPCOOCO  C2 
-0.756655*2 376 *8 1200-01 
0.4 10  8«9*070«C29  950-91 


9.1170  2990  577  1 8*070  05 

0.0 

0,3971123236*100000  9* 
'',186*1068508136170  03 
0. *907668*853989650  03 
0.1170999*793395080  05 
0.0 

0.39711200P112CCOPO  C* 
C. 18539989970676020  03 
0. *907*0129830281*0  03 
9.117168*609**1*950  05 
0.6 

0.39711167658390000  0* 
0.18**1*23732688790  03 
0. *9071*203782315*0  03 
0.11 7235*1727218060  05 
0.0 

0.397111353C54000CO  P* 
0.183*5*17127530300  01 
0, *9068637916*16750  03 
0.11730079298766290  05 
0.0 

3.39711102952500000  0* 
0.182520198*6022630  03 
0. *90653*1122999980  03 
0.11736*56770090860  C5 
0.0 

0.3971107C599600000  C* 
0.1816127167*1197*0  03 
0. *9063*021962276*0  03 
0.117*2672**67*9280  05 
C.O 

0.19711038246700COD  0* 
0.180732C762851859D  03 
0. *9060628*668*9*10  33 

O. 117*872*96*7*8*20  C5 

0.0 

P. 397110C5P938C000D  0* 
0.17987862617676360  03 
0. *9057771628192060  Cl 
0,1175*61327*777820  05 
0.0 

C, 397109735*0900000  0* 
0.179052593**5962*0  03 
0. *90552*2013730140  03 
C. 11760336621786250  05 

0.  c 

0*397109*1188300000  0* 
0.17825*1733331*760  03 
C,*9052638*1®*69«90  03 
''.1176589*520808050  05 
C.C 

O.3971C9C383510COOD  3* 

O. 177*83623*6083960  03 

P.  *90*9908383622510  03 
0.11771236732623070  05 
0.0 

0.3*710876482200000  C« 
0.1767*113885*07110  03 
0. *90*7131697793050  03 


0.707966*7268317210  02 
C.O 

C.«199*e05«2S*6228n  00 
0. 166**97394639*860-02 
-0.10231873506882610  02 
C. 69282*783054*2070  02 
0,0 

0.41118919455C6C26D  CO 
0.166*1350*99065310-02 
•0.9983*«C55086C*100  01 
0.67738955*17*9*000  02 
C.O 

0.406251563070753*0  00 
0.  16637829963220900-02 
-0.972952386*1818160  01 
0.66169712516752*20  02 
0.0 

0.39913526*99*11780  OP 
0.1663*353563679880-02 
-C. 9*7076*274*050530  01 

O. 6*578321610029270  02 

0.0 

P.  3918*22*605305*70  CO 
0.  16630982138267210-02 

-0.92077*88196720790  01 
0.6296828.161*17*750  P2 
0.0 

0.384376*617*763190  CO 
0, 1 66276971* 3C48C6D-02 
-C.99410C5690635434D  01 
0. 613*2078346669210  02 
0.0 

O. 17674392699C3911D  OC 

P.  1662**98659942190-02 
-P.867C99P100727268O  01 

C. 59705636354229280  02 

0.0 

C. 36895265017792610  00 
0,16621307*0521*190-02 
-0.83981240077*88910  01 
0.58059310*57108060  02 

C.O 

0.361012*6039006430  CO 
0.  16618.163740406570-02 
-0.81227174275341700  01 
0.56*0682*971360690  02 
C.O 

C.  .152934740539075*0  00 
0.16615*27  885^*930-02 
-0.78*50517^2*173780  01 
0.5475P76M6P201400  02 
0.0 

0.3**73208282867500  00 
0.  1661257991055179D-C2 
-0-75653*0731758*030  01 
0.53093*45395930710  02 
0.0 

0.336*17885*953*100  00 
0.16609819853064700-02 
-C.728375C032699850O  01 


0. 1666582719*677090-02 
-0.16555590180858190  02 
C.  131030PO?'*0005820  C2 
-0.7->  19  26  682758771 00-01 
0.412** 3*5762 12? 360-01 
0.  152619515295***80-02 
-0.16523237871*16*10  02 

O, 13199999999997090  02 
-P. 786 36777P«9 13*100-01 

P,  *139133613*1531*0-01 
0. 1*2017502797659*0-32 

-C.  16*786609952*6910  02 
0.13300000COOC0291D  02 
-0.79985* 1217971*9 00-01 
0. *1529929288001060-01 
C.  13596896 1*6''32*10-C2 
-0.16*255*37*1971870  02 
0.  n*C00000P0PC873D  02 
-0.0  122988759771 1100-01 
0. *166500*26*9131*0-01 
0. 11507963999915950-02 
-0.16 1669455*5113010  02 
0.  1350COOCOOCOCC90D  92 
-0.02365529191507000-01 
C.*  18019124179*88  30-01 
0.13065049)80*20300-02 
-0.16106020257257930  02 
0,13600000000005820  02 
-0.8339171911*120300-01 
C,* 19*61 00129 12*3 10-01 
0. 1*950513839035970-02 
-0.162*59*7950365580  02 
r.  13699999999997090  02 
-0,84311750290833100-01 
0.« 2 13 27 57790 6 13*50-01 
0.16**9*9650993*7*0-02 
-0.16189356158**6079  02 
0.139CP0OC0POC0291D  02 
-0.8513250*677980900-01 
C. *22765082018*61 ID-01 
0.1836*1**110793590-02 
-C.  16138762835322900  02 
C.  139C0000COOO0873D  02 
-0,85863976009528*00-01 
0. *2*711*3689526110-01 
0,2060912531523*750-02 
-0.16096*26631*13500  02 
C. 1*000000000000000  02 
-0-86518663*99399100-01 
0. *2689*197933*0600-01 
0, 23072*5905527*510-02 
-0.  1606  380718776*750  02 
0,1*100000000005820  02 
-0,871 10867565181000-01 
0. *29329 10 1671 16830-01 
0.25630810895728020-02 
-0.160*2061179019720  02 
0.1*199999999997090  02 
-0.87655921880 166700-01 
C. 5320 192*931027020-01 


0.11776513236059*70  05 

0.0 

O. 397103**129300000  C* 

P. 176C269023769631D  03 
0.*9C«a50625136110D  03 
0.1178157*196765900  05 
0.0 

O. 39710811776*00000  0* 

P.  1753*112916550250  03 
C. *90*1927660*22890  03 
0.11786*69935597860  05 
C.C 

0.39710779*23500000  C* 
0.17*6039*2795*1580  03 
0.4903918*79*861920  03 
0.1179120089*7419*0  05 
0.0 

0.397107*7070600000  0* 
0.17*055*623089*700  03 
C. *9036627935833750  03 
0.117957676C295772D  05 
0.0 

0.3971071*717700000  0* 
0,171*5589280305520  03 
0. *9033991315107360  03 
0.118001706*357*0*0  05 
0,0 

0.3971068236*300000  0* 
0.1728853971352*6*0  03 
0.49031365808890690  03 
0.118C**1062296956D  05 
0.0 

0.3971065C011900POD  0* 
O.1723*4l*1887»n0D  03 
0.*«02875**77722130  03 
0.11808*88139768360  C5 
0,0 

C.39‘»1061765900000D  0* 
0.171832338919275*0  03 
0. *9026305683548*30  C3 
0.11812*03757691130  05 
O.C 

0.3971058530610000D  C* 
0.171350117556*8660  03 
0.*9023521219«21*0D  03 
0.11916157980569*00  05 
0.0 

O.3971055295323COOD  C* 
0.170807608331*8330  03 
0. *902132**2*212190  03 
0.11819751230708750  05 
0.0 

0.3971052C600300COD  0* 
0.170*750305241*360  03 
0.4901878*153331560  03 
C.11823183R3335911D  05 
O.C 

O.39710«e82*7«00C0O  0* 
0.17008256058495960  03 
C.V90161C295849232D  03 


0.51436904386612010  02 

0.0 

0.32B0059116410S770  00 
0.166071*7531899850-02 
-C.700039689811068CD  01 
0,49782850396730660  02 
0.0 

0.3195098318*5**170  00 
0.1660*562765350550-02 
-0.671535917*6*36110  01 
0, *81326696*1833220  02 
O.C 

0,3109*27721559*300  00 
0.1660206 528080 2520-02 
-0.6*2868147885500*0  01 
0.46*87399*71368120  02 
0.0 

C. 30231688818**1270  00 
0.1659965*793107880-02 
-0.61*03813210610170  01 
0.»*e*77*236726025D  02 
0.0 

0.2936*298*2079*650  00 
0.165973309*1*89560-02 
-0.5850*5509553*1320  01 
0.4321*08623956*780  02 
0.0 

0.28*93019372251660  OC 
0.16595093386179520-02 
-0.555888*60201229*0  01 
0. *1586503661621350  02 
C.C 

0.27618573*798762*0  OC 
0.  165929*178*661860-02 
-0.52656*26779235530  01 
0.3996*776221752*60  02 
O.C 

0.267*1*7*997909080  00 
0.16590875813985620-02 
-C. *970698*0763*3350  01 
0.383*8*260305798*0  02 
O.C 

0.2586202366*909510  00 
0. 16588895183922710-02 
-0. *674022*5*2091350  01 
0.36736737608*99310  02 
C.O 

0.2*980306972*11680  CO 
0.165869996*8355930-02 
-0, *3755910711381760  01 
0.35120809168118620  02 
0.0 

0.2*096211*53195110  00 
0.16585189013**1570-02 
-C. *075389*7*91036*0  Ot 
C. 335236C646025770D  02 
O.Q 

n.23209**239*6'*01ttD  00 
0.16583*631*3689130-02 
-0,3773*154*60317920  01 
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0.281SS8660809223BD-02 
-0.1603204617769C8KO  02 
0.1%3C300000C00291D  02 
-0.e8ie9197R6S80SYO!>-01 
0.«3t95«922«392538I>*01 
0. 30520562* 16 97381 0-02 
-0. 16033915***2*5380  02 
0.1**00000000008730  02 
-C. 886663 180 51155100-01 
0. *38 11*00585108330-01 
0.3260*96*68769*550-02 
-0.160*7529290**8770  02 
0.1*500000000000000  02 
-0.89160*135**535200-01 
0.«»1*8297156161250-01 
0.3*301583102020880-02 
-0.16072399375*21200  02 
0.1*600000000005820  02 
-0.89663*58330351100-01 
0. ***958359*9115*50-01 
0.35519960977536260-02 
-0,16107357252*19230  02 
0.1*699999999997090  02 
-0.9018*709181122500-01 
0. **85*867*02150700-01 
0. 36190 3R196P 6287 BD-02 
-0.16151012*666*9730  02 
0.1*000000000002910  02 
-0.90730*75027509200-01 
C. *5217660207381580-01 
0.36266575397192330-02 
-0.162018221509*5300  02 
0.1*90000000000*730  02 
-0.91303833686313900-01 
C.*55781«*77686299!>-01 
0-35727330858228570-02 
-0.162578716*3606680  02 
0.15COOOOOOOCOOOOOD  02 
-0-9190*5072585*1300-01 
0,  *5930 167167 10 8970-01 
0.3*576969878557790-02 
-0.1631723882153763D  ?2 
0. I51000000000C582D  02 
-C.  925280 00 *90 167200-01 
0. *62677 *19*5622980-01 
0.328**66*569*717*0-02 
-0.16370005219052080  02 
0.  15199799999997G90  02 
-0.93170299233797100-01 
0, *65 8529 26035* 51 10-01 
0.30582638055**2890-02 
-0.16*3839530*3711*0  02 
0,15300000000002910  02 
-0.938192191**907900-01 
0. *6877868705112950-01 
0.27363328888533680-02 
-0-16*95631*97135300  02 
0.15«OOCOCCOCO?«73D  02 
-0.5**63888159990800-01 
0, *71*1330018*92333-01 


0.11826«S5C05131«5D  05 

0.0 

O, 39710*5589*500003  0* 

P. 1697203763265602D  03 

O.  *9013773752313020  03 

P. 11«295678«6178810  05 

0.0 

0.39710*235*1600000  0* 
C. 16938869551207280  03 
0.*90n73*58892563D  03 
0.11832519337908080  05 

c.c 

0.3971C391188700003  0* 
0.16908764659002*60  03 
0. *90093*7358878510  03 
0.118353103***90320  05 
0.0 

0.39710358835800000  0* 
0.168B1735C3725220D  03 
0. *90068251550*7560  03 
0.118379*0618392920  05 
0.0 

0.39710326*82900009  04 
0.16 B5780072582622D  03 
0. *900*551410434190  03 
0.118*0*09811277040  05 

o.c 

0-39710294130000000  04 
0.16836976377436340  03 
0. *9002*72811528140  03 
0.113*2717487846030  05 
0.0 

C.3S71C261777C9999D  04 
C.16B1927565625250D  03 
C.4900M51125645269  0.3 

O. 11844863141752570  05 

0.0 

P. 397102294242CCC0D  04 

O. 168O4715C494405OD  03 

P. 48998030P58471520  03 
0.11846846214146400  05 
0.0 

0.39710197O713CC00D  04 
0-16793300911115820  03 
0.68995942253744299  03 
0,11848666112941990  05 
O.C 

0.397101647184CC0PD  04 
C.167B50  37686483140  03 
0.48993721194224470  03 
0.11050322232375330  05 
0.0 

0.39710132365500COD  C4 
0.16779936581853910  03 
C.489916513146C980D  03 
0. 118513139731B9P80  05 
0.0 

0.3971010C012600COD  04 
0.1677800236759953D  03 
C. 48989733636348250  03 


0.31919996C0239435D  02 

0.0 

0.22319551028641560  09 
0. 165618219660564BD-02 
-0,34696816959505480  01 
0.30316793739498860  02 
0.0 

0.214259679S134019D  00 
0.16580265471129210-02 
-0.3164217701*787030  01 
0.2871281376195616D  02 
0.0 

0.205280*127*981970  00 
0. 16578793712301150-02 
-0.28570717233603600  01 
0.271069C310301929D  02 
0.0 

0. 19625077834522080  00 
0.16577406802837*80-02 
-0.25*83115*84055130  01 
0.2549799191907653D  02 
O.C 

0-187163056657778*0  00 
0. 165761C491C11418D-02 
-0.2238C24777329609D  01 
0.23885137707835230  02 
0.0 

0.17801315932470300  00 
0.16574888248306880-02 
-0.19263196291345550  01 
0.22267546336575690  02 
0.0 

C. 16879302529060840  03 
0. 16573757C70C0012D-02 
-0. 1613324633960287D  01 
0,20644597081719240  02 
0.0 

0.15949897693671670  00 
0.16572711656409320-02 
-0.12991879142674000  01 
0.19015860773500580  02 
0.0 

0,15012802151923780  00 
0.16571752307228670-02 
-0.9840767457140279D  00 
0.173811C180810698D  02 
O.C 

0.14067888553910470  00 
0. 16570879330330400-02 
-0.66817571223423250  00 
C. 15740204825810600  02 
0.0 

0.13115217252204890  00 
0.16570093C3113585D-02 
-0.35160429*12886460  00 
0.14093572047800P6D  02 
O.C 

0,12155043804812760  00 
C.1 656939370 275545D-02 
-0.34014919501916950-01 


0,247756*8276148940-02 
-0. 1654899676952B98D  02 
0. 1550000P00CPC000D  02 
-0.950  908404U16000D-01 
0.47372489383531520-01 
0.21420502109562310-02 
-0.16596724103515330  02 
0. 15600COPOOOC0582D  02 
-0,95685594304590400-01 
C.4756920797975972D-01 
0.17905786 356326 3 10-02 
-0.1661771804501272D  02 
0. 15699999999997C9D  02 
-0.962333935158679CD-01 
0.47730*38888413520-01 
0.14341091501001020-02 
-0.16671239328968130  02 
0.1580000CCOOCC291D  02 
-0.967 19907396489200-01 
0.478562172876551  ID-01 
0. 1083236712966506D-02 
-0.16696824586528060  02 
0.159P000000000873D  02 
-0. 97132065791747900-01 
0. 47947598152794600-01 
0,74768001886488240-03 
-0.16714439010691640  02 
0.16000000000000000  02 
-0. 97458643876307900-01 
0.48006544826513550-01 
0.43581495405263510-03 
-0.16724444678813120  02 
0.161C000000000582D  02 
-0.9769091 425303710D-01 
0,48035774142505600-01 
0. 15427561235076270-03 
-C. 16727524473109310  02 
C. 1619999999999709D  02 
-0. 97023126787812500-01 
0.480 3856581 7329190-01 
-0. 92358596836900060-04 
-0.  1672469137891666D  C2 
0.1630C0000C0C02910  02 
-0.97852861 12563960D-01 
C.48O1054547354163D-O1 
-0.30177542902  574  960-03 
-0.16717197067896810  02 
O.164OOOOOOOOOC073D  02 
-0,97781222431572100-31 
0.4797945185S5C6220-01 
-0.47403228238752920-03 
-0,16706499564639740  02 
0.165COPOOCOOOOOOOO  02 
-0.97612867411516400-01 
0.4792489951148200D-01 
-0.61154403697501190-03 
-0.  1669419536389342D  02 
C.166CO00CCOOOO582D  02 
-0.973558548 3275630D-01 
0.478581 48432317240-01 


0.11853140761366750  05 

0.0 

0,39710067659700000  04 
0,1677923782*570490  03 
0.48907683554157200  03 
0.1185*302064575980  05 
0.0 

C.3971003530680000D  04 
0.16783647607915920  03 
0.40935904993312390  03 
0.11855297*06468530  05 
O.P 

0.3971C0029539COOOD  04 
0.1679122S8344C287D  03 
0.4898*049815584010  03 
0.11856126377707880  05 
0.0 

0.3970997060103000D  0* 
0,16001963683194090  03 
0.40932063153337840  03 
0.11856788643527980  05 
0.0 

0.39709938248100000  04 
O.16815859063427C0D  03 
0.48980297937299830  03 
0.11857283948101230  05 
0.0 

0.39709905895200000  0* 
0.16832903222820890  03 
0,48978865160320260  03 
0.1185761211493786D  05 
0.0 

0.39709873542300C0O  04 
0.16853085492208630  03 
0.48977242778452370  03 
0.11857773043385570  05 
0.0 

O.397O90411894OOOOD  04 
0.168763974*5284440  03 
0.48975551819179850  03 
0,11857766701746870  05 
0.0 

0.39709808836500000  0* 
0.1690282028010050D  03 
0.4897379587754089D  03 
0.1185759311726243D  05 
0.0 

O.3970977648360C00D  04 
0.  16932333398305230  03 
0.48972657455719900  03 

O. 11857252363595240  05 

P. O 

0.39709744130700000  04 
0.1696492341739060D  03 
0.40971168C8058371D  03 
0.11856744546306700  05 
0.0 

0.39709711777800000  04 
0.17000571276133720  03 
0.O896967598610535D  03 


0.12441301713299460  02 
O.P 

0.11187817929252370  00 
0. 16568781617337500-02 
0.282210252061361*0  00 
0.107839666618705*0  02 
0.0 

0.1021417*005328230  CO 
0.165682570185398*0-02 
0.5991629***5912900  00 
0,91221077338475650  01 
O.C 

0.923*9135765915400-01 
0,16567820115740530-02 
0.91581189453279290  00 
0.745667825206*5880  01 
O.C 

0.82509806396541300-01 
0.1 6567471 08 00622 3D-02 
0.1231927103378*290  01 
0.578021171*72277*0  01 
0.0 

0.7263430824 11 9910D-01 
0. 165672100*2082250-02 
0.15*7284005564*500  01 
0.41175862724868040  01 
0.0 

C. 62733958230867400-01 
0.1 65670370916 3088D-02 
0. 1B61666860114852D  01 
0.24455838994088030  01 
0.0 

0.528204*6492677330-01 
0. 16566952279642380-02 
0.21748713469000130  01 
0.77293400687074150  00 
0.0 

0.429054343953S498D-01 
0.1 6566955621785940-02 
0.2*867081468440470  01 
>0.89971920463932520  00 
0.0 

0.33000156048574830-01 
0. 16567047103746090-02 
0.27970037900644650  01 
•0.25718451652755900  01 
0.0 

0. 23115041376868550-01 
0.16567226687818130-02 
0.31056021370443790  01 
>0.42430494388768240  01 
0.0 

0.1 32593781568 11460-01 
0.1656749432056063D-02 
0.34123648775156690  01 
■0.591309C796479C82D  01 
0.0 

0.3*410290937931140-02 
0.16567849941133640-02 
0.371717C049874025D  01 


*0.710956527 13«92S7D-03 
-0.16681898«6««tinD  02 
O.1669999999999709D  02 
-0.97C21 32230 3378*00*01 
0.9778189187*638360*01 
-0,802910570*2899990*03 
*0.16671222221838280  02 
0.16800000000C0291D  02 
*0,96622998679869*00*01 
0.97698072887527900-01 
-0.87170572963932510*03 
-0,16663619072167030  02 
0,16900000000008730  02 
*0.96176568797100300*01 
0.9760773895258677O-01 
-0,93*87670978338590-03 
-0,16660273913269620  02 
0.17000000000000000  02 
*0.95698919169932700*01 
0-975109*2685720830-01 
-0,1002698694910*310*02 
-0.16662192062736030  02 
0.17100000000005820  02 
-0.952072589668*2900-01 
C.*7*0669«7869«920D-01 
-0.10856*0*1631*5920-02 
-0.1667000096109163D  02 
0.1719999999999709D  02 
-0.9*718255912988000-01 
0.97292973*09553220-01 
-0.11937863830636250-02 
-0.166838389850007*0  02 
0.17300000POOP0291D  02 
-0.9929704975719*200-01 
0. *7166791899375190-01 
-0. 13362512299655850-02 
-0.16703*9558366*250  02 
C.1740000000000873D  02 
-0.93806358*72877500-01 
0.9702432448161415D-01 
-0. 15206105*83275970-02 
-C. 1672819086635*380  02 
0. 175COOOOOOCOOOOOD  02 
-0.93*05612*67*50*00-01 
0.46861087C009C574D-01 
-0.17523731616217730-02 
-0.16756557728858020  02 
0.17600000000005R2D  02 
-0.93050190987068200-01 
0.4667216732**519*0-01 
-C. 20 345 19664* 8*0*90-02 
-0.167869*3225515330  02 
C. 17699999999997090  02 
-0.927*0791980*B3«00-01 
0.46*52*97583126960-01 
-0.236713093089055*0-02 
-0.16817173515899530  02 
0,17800000000002910  02 
-0.92*729672*2962000-01 
0.46197150156352660-01 


0.11056069787030120  05 

0.0 

0.39709679*2*900000  0* 
0.17030256955022220  03 
0.48960615797568*60  03 
0.11855228207281690  05 
0.0 

O.39709647C7200C00D  0* 
0.170809636*10**170  03 
0. *89673301**88*110  03 
0.1185*2199125*0310  05 
0.0 

0.3970961*719100000  0* 
0.17125665052*19310  03 
C. *8965085363*01530  03 
0.118530**977838590  05 
0.0 

0.39709582366200000  0* 
0.1717333391571*370  03 
0.4896*867673716160  03 
0.11851703*35681330  05 
0.0 

0.39709550013300000  0* 
0.17223950822901620  03 
0.4896369027*176990  03 
0,11050195266291110  05 
0.0 

C. 39709517660400000  0* 
0.17277*91127537220  03 
0. *0962724*63*79050  03 
0.118*8520391*7*790  05 
0.0 

0.39709*85307500000  0* 
0.17333929*1850*100  03 
0.48961807982*16210  03 
0.118*667867293*810  05 
O.C 

C. 39709*5295*600000  C* 
0,173932*3*03666390  03 
0. *89607**5*5918390  03 
0.118**66991*759760  05 
0.0 

0.39709*20601700000  04 
0.17*55*00917111170  03 
0.4895978992*283230  03 
0.118*24938712*8490  05 
0.0 

0.39709388243800000  04 
0-17520368069637880  03 
0. *8959096167079010  03 
0.118*0150260038960  05 
0.0 

0.39709155895900000  0* 
0.17588117772199320  03 
C. *8958587923693160  03 
0.11837638779096370  05 
0.0 

0,397093235*3000000  0* 
0.17658616300712960  03 
0. *89577611*053**20  03 


-0.75818893377505680  01 

0.0 

-0.6333782004*004360-02 
0. 16S6829348982802D-C2 
0.40199104492249940  01 
-C.9249527287105480D  01 
0.0 

-0. 1606060  3558854530-01 
0.16566624916453780-02 
0.43204911016200750  01 
-0.109162*0*64800180  02 
C.O 

-0.2573680367911*930-01 
0.165694**187933*60-02 
0.461882512*1793080  01 
-0.125823975*6084220  02 
O.C 

-C.  3 5361  50593225977D-01 
0.1657015129*670610-02 
0.491*82981726*2930  01 
-0.142*8*77397695*70  02 
C.O 

-0. *4935*7528 066*2 10-01 
0.  165709*625569*170-02 
0.5208*221178126680  01 
-0,159150*0*899272*0  02 
0.0 

-0.54*60851885278560-01 
0.16571829121896570-02 
0.5*995125510130630  01 
-0.17582666555502890  02 
0.0 

-0.6394084432024S60D-01 
0.16572799976931530-02 
0.57879996*6176**50  01 
-0.19252012074299460  02 
0.0 

-0.7337932928S7 17300-01 
0.1 657385093591 0600-0 2 
0,60737641735335670  01 
-0.2092356336*0*5750  02 
0.0 

-0.82780392276835000-01 
0.165750061*1289280-02 
0.63566627350*77820  01 
-0.225977BC 1**0 31080  02 
0,0 

-0.921*7822*59263700-01 
0.165762*1755956990-02 
0.663652265*6389270  01 
-0.2*274951089314910  02 
0.0 

-0.10148458027535560  00 
0. 1657756595*290870-02 
0.691313752159507*0  01 
-0.25955172335918290  02 
0.0 

-0.11079225796314770  00 
0. 16578978910665690-02 
0-71862627630760*00  01 


-0.27*71280*64861*90-02 
-0.16644529346531540  02 
0.17900000000008730  02 
-0.922368*8804923100-01 
0.4590 170132791 5370-01 
-0.31681*15927399250-02 
-0.16066099931751370  02 
0.  1800O0000OC00C00O  02 
-0.92017095*65775100-01 
0.45562*809767309*0-01 
-0.36205233696991880-02 
-0,16878549272283380  02 
0.18100000000005820  02 
-0.91793000376139500-01 
0.45176973653395700-01 
-0,4091507560056*260-02 
-C.  16878208906692130  02 
C-  18199999999997090  02 
-0.915389719*2779700-01 
0.4*7**076041087260-01 
-C. 456552124376451 10-02 
-0.16861588689827270  02 
0-18300000000002910  02 
-0.91225031411514900-01 
0.44264364189267130-01 
-0.50246364513480400-02 
-0.1682509016293943D  02 
0.18400000000008730  02 
-0.90817661636077100-01 
C, 4 3740 30 1086 363420-01 
-0.5449 14810271*3510-02 
-C. 167650 30380 30228D  02 
0. 1850000000000COOD  02 
-0.90280773120780600-01 
0.43176381073759610-01 
-0.58 182548329928080-02 
-0.16678143792228810  02 
0.18600000000005620  02 
-0.89576825789361000-01 
0.4257920222859918D-01 
-0.61108134777430040-02 
-0.16561264634803930  02 
0.18699999999997090  02 
-0. 88666058403837100-01 
0.41957*61008680660-01 
-0.6306133*659999520-02 
•0.16*114392*1095650  02 
C. 1880000000CC0291D  02 
-0.87517782415852000-01 
0.41321866962415250-01 
-0.63847750059018430-02 
-0.16226533613212040  02 
0.18900000000008730  02 
-0.8609169352*739600-01 
0- *0684978941134000-01 
-0.63293149996628270-02 
-0.1600*793932390780  02 
0. 19COOOOOCOOCCOOOD  02 
-0.8*359152*90355900-01 
C.ttCOeog 677*74*7970-01 


0.1183*959128521860  0$ 
O.C 

C.3970929119010000D  04 
0.177318274696S299D  03 
0. *8956901097337580  03 
0.11832111037147120  05 
0.0 

0.397092588372000CD  04 
0.17807716254604230  03 
0.489566563063C0970  03 
C. 110290942921*8530  05 
0.0 

C. 39709226464300000  04 
0.17886235589998620  03 
0.48956186336300180  03 
0.11825908772323850  05 
0.0 

0.3970919*131*00000  0* 
0.17967334388520690  03 
C.4895561C432974870  03 
0.11822554483938200  05 
0.0 

0.3970916177850000D  04 
0.180509660193*4810  03 
0.48955348096068970  03 
0.11819031596244470  05 
0,0 

0.39709129425600000  04 
0.181370749150*2170  03 
0.48955210387*09280  03 
0.118153*0*77508100  05 
0,0 

C, 39709097072700000  0* 
0. 182256C0891505070  03 
C. 48954866767366360  03 
0.11811*81731000800  05 
0.0 

0.39709064719800000  0* 
0.18316483010190390  03 
0. 48954625426879850  03 
0.11807456228340410  05 
0.0 

0.3970903236690000P  C* 
0.164096466911*5130  03 
0. *895*556055279270  03 
0.118032651*10*1680  05 
0,0 

0.3970900001*000000  0* 
0.18505012120692790  03 
0. *895458*056625570  03 
0.11798909969012870  05 
0.0 

0.39708967661130000  0* 
0.18602503153721*30  03 
0.4895*6028*6635590  03 
0.1179*392562765700  05 
0.0 

0.397089353C8200POD  0* 
0.1070203*352239810  03 
0. *895*6861*5666990  03 


-0.27638295942357940  02 

0.0 

-0.12007055397203800  00 
0.1 65604807854356 00-02 
0.7*556132499381540  01 
-0.293238920034127BD  02 
0.0 

-0.12931678243241270  00 
0.16582071709317290-02 
0.77208623978485840  01 
-0.31011216450790300  02 
0.0 

-0.138525*3809325860  00 
0.16583751765833250-02 
0.79816*230508*6660  01 
-0.32699175*00593110  02 
0.0 

-0.1*768783566659*00  00 
0.16585520972389370-02 
0.82375*65789*795*0  01 
-C. 3*386316337392430  03 
0.0 

-0.1567918*035213350  00 
0. 16587379261511510-02 
0.84881349151276*20  01 
-0.3607083021*774390  02 
0.0 

-0.16582170336439400  00 
0. 16589326461801850-02 
0.6732938396329706D  01 
-0.377S0S4448681726D  02 
0.0 

-0.17475801291298100  00 
0.16591362278895600-02 
0.89714667517896190  01 
-0.39422938*51690410  02 
0.0 

-0.18357776714684530  00 
0.16599486277800450-02 
0.92032163701632860  01 
-0.41085167537814360  02 
0.0 

-0.19225457137202690  00 
0.16595697866161930-02 
0.9*276779472147980  01 
-0.4273*082017342360  02 
0.0 

-0.20075895753743580  00 
0. 16597996279121530-02 
0.96443*45647423490  01 
-0.44366277296129450  02 
0.0 

-0.20905881955420980  00 
0.16600380567473900-02 
0,98527187932692350  01 
-0.45970152317400880  02 
0.0 

-0,2171199538890*930  00 
0.166028*9588219850-02 
0.10052317609801590  02 


-0.61 250*11221 37239D-02 
-0. 1574IB0SS1619616D  02 
O.191C0C0O00C00582D  02 
-0.8229*386923099500-01 
0.39*6531329*810530-01 
-0,57605871976589280-02 
-0. 15««6020*875«0S2D  02 
0.19199999999997090  02 
-0,798775678612*6500-01 
0.3a91«**693C0P236D-O1 
-0.5228361**86161580-02 
-0.151082587*7237810  02 
0.193000000000C291D  02 
-0.77095718876032800-01 
0.38*25351**0029220-01 
-0. *52*9627025936230-02 
-0.1*7317*268*591150  02 
0.19*00000000008730  02 
-0.739*3*2112*587500-01 
0.38015132368673260-01 
-0.3651367*789018230-02 
-0.1*317701867953310  02 
O.19500000000C0000D  02 
-0.70*2328*933225300-01 
0.3770057*59582*090-01 
-0.26 130 1«2*«*695800-02 
-0.1386772758*119390  02 
0.  19600000000C05820  02 
-0.665*6166927*00700-01 
0.37*97697783288970-01 
-0.1*197*93602758900-02 
-0.13383625896999130  02 
0.19699999999997090  C2 
-0.623311210710*0510-01 
0.37*21323393550000-01 
-0.85651819700327530-0* 
-0.1206793050367*810  02 
0.1980000C00000291D  02 
-0.57805081851 196960-01 
0.37*8*66*727580850-01 
0.13712*9*66156*100-02 
-0.12323239688830310  02 
0.19900000000006730  02 
-0.530022879256759*0-01 
0. 37698950000963070-01 
0.2929351322C698 390-02 
-0.1175219600101730D  02 
0.20000000000000000  02 
-0. *796346*3251661 50-01 
0. 38073087057597680-01 
0.4563931281926*190-02 
-0.11158108105717560  02 
0.2010000000000582D  02 
-0,4273*790*8368*160-01 
0.3861337705316*190-01 
0.62*76702736529940-02 
-0,105**185*8073*120  02 
0.20199999999997090  02 
-0.37366689521229510-01 
0.39323283*01892370-01 


0.117897151*1052550  05 

0.0 

0.39708902955300000  0* 
0.188C351572235850D  03 
0. *895*89*792*210*0  03 
0.1178*88030*0579*0  05 
C.C 

0.39706870602*00000  0* 
0.1fl906B56?«378*1«D  03 
0. *8955076315776120  03 
0.11779891C3982169D  05 
O.C 

0.397088382*9500000  0* 
0.1901195*77170*620  03 
0.48955*69298895260  03 
0.1177*7507259780*0  05 
0.0 

0.39708805896600000  0* 
0.191187016*90298*0  03 
0. *8955863238538820  03 
0.11769*63126*09800  05 
0.0 

0.397087735*3700000  0* 
0.1922699*71*292280  03 
0.49956159569913980  03 
0.1176*032380093960  05 
0.0 

0.397087*1190800000  0* 
0.193367228502143*0  03 
0.48956767216633190  03 
0.1175846298538191D  05 
0.0 

0.39708708837900000  0* 
0.19**7771360722970  03 
0.48957303**1687350  03 
0.1175275978092*760  05 
O.C 

0.39708676*85000000  0* 
0.19560026C9264773D  03 
0.489578025*2*13330  C3 
0.117*6927921*90100  05 
0.0 

0.397086**132100000  0* 
0.1967336071*206630  03 
0.4B958S2826418167D  03 
0.117*09728519632*0  05 
0.0 

0,39708611779200000  0* 
0.197876*5238*51730  03 
0.48959*90561500230  03 
0.1173*900279705990  05 
0.0 

0.39708579*26300000  0* 
0.19902755009228920  03 
0.48960266219521020  03 
0.117287161*2790780  05 
0.0 

0.397085*7073400000  0* 
0.200185578297*2**0  03 
0.49961108096131220  03 


-0.*7S659«9C3ie93«7D  02 

0.0 

-0.22490669C95C5101D  00 
0.16605*01997**9500-02 
0.102*26761*0653900  02 
-0.491258111537352*0  02 
0.0 

-0.232382599379*6250  00 
C. 166C 80362*678 35*0-02 
0.10*233*9*09539620  02 
-0.506536**080109710  02 
0.0 

-0.2395112*2580660*0  OC 
0.1661075058227*800-02 
0. 10593911716623530  02 
-0.521*61572*321*590  02 
0.0 

-C. 2*625696*661*9730  00 
0. 166135*30*590*520-02 
0.1075395511123875D  02 
-0.53598932991910150  02 
0.0 

-O.2525056816068687D  00 
0.16616*11*8167*950-02 
0.109030867878*8850  02 
-C. 55008*93179095520  02 
O.C 

-0.2584656536*370290  00 
C. 166193535*2909*90-02 
0.110*0925561312560  02 
-0.56371332C51C126*D  02 
O.C 

-0.263868212905*2170  OC 
0.1662236670292**50-02 
0,1116709931**00570  02 
-0.5768*161**1255750  02 
0.0 

-0.268768*2626686020  00 
0. 1662S4Q82672C201D-02 
0.112812*368**02730  02 
-0.589*39*823*493*00  C2 
0.0 

-0.2731*56696*0162*0  00 
O.16628595387C0 8290-02 
0.  1138302237230783D  02 
-C. 601*79240*6670200  02 
0.0 

-0.27698*09736072010  00 
C.  16631B050738C743D-02 
0,11*72030505881**0  02 
-0.612936187*3287880  02 
0.0 

-0.280272991*7753960  00 
0.16635C742 15866560-02 
0.11548C00793C1353D  02 
-0.6237888659815576D  02 
0.0 

-0.283P069803829359D  00 
0. 1663839959*932510-02 
0.116106120*6777330  02 


C. 795 12339034*05600-02 
-0,991.13696**7701780  01 
0.20300000000002910  02 
-0.31912*80972865220-01 
0. *020 3261*90192*30-01 
0.96*39055003130210-02 
-0.92688999*67390*80  01 
0.20*00000000008730  02 
-0.26*269*41681*6*10-01 
0.* 1250 65*050586950-01 
0. 1129*265**1 832870-01 
-0.8613608*6*1168620  01 
O.2C50000CCOCO00OOO  02 
-0. 2096*9 **3*7926670-01 
0.42*59656558*75550-01 

O,  1287091126*667660-01 
-0.79*99*27567250190  01 

P. 206000C000000582D  02 
-0. 15579*6937590*810-01 

0.438213563902*9150-01 

O.  1*3*32113*1217*10-01 
-0.7280673538730*060  01 

P. 20699999999997C90  02 
-0.  10321235*077*3120-01 

0. *53238*66013*7600-01 
0.15682081512563780-01 
-0.6608129681S85865D  01 
C.2080000000C00291D  02 
-0.5236*031*71620800-02 
0.46952*29900310510-01 
0.16860769307821100-01 
-C. 593*0931622320850  01 
0.20900000COCOP873D  02 
-0. 36595295607622780-03 
0. *8689870572021870-01 
0, 1785562*802721960-01 
-0.5260*606260117210  01 
C. 21000000000000000  02 
0.42553**87216*5130-02 
0.505167617377*16*0-01 
0.  186*683160097*690-01 
-0. *5885770266793210  01 
0.2110000C000005820  02 
0.859963*5031952720-02 
0.52411932*3*377570-01 
0. 1921906671595064D-01 
-C.39191366896620250  01 
0.21199999999997090  02 
0.  126*6*32536008*50-01 
0.5*^52927707628080-01 
0.  195620552055233*0-01 
-C. 32539705553570570  01 
0.213C0C0C00C00291D  92 
C.  16382820154*38280-01 
0.56316535*65*30*00-01 
C.19670985C2293907D-01 
-C.25913188509a*in«0  01 
C.214COOOOCOOC0873D  02 
0.  1990  3*2*026126370-01 
0.58279346*75207900-01 


0.11722*265781251*0  05 

0.0 

0.3970851*720500000  0* 
0.20  13*91885*751910  03 
0.48962111759350970  03 
0.11716037890906370  05 

c.o 

0.39708*82367600000  0* 
0.20251705069697750  03 
0.489632*5389533030  03 
0.11709556523*8*880  05 
0.0 

0.39708*5001*700000  0* 
0.20368773065*75770  03 
C. *896*32*379710*90  03 
0.11702989026969310  05 
0.0 

0.39708417661800000  0* 
0.20*8597818*371760  03 
0.4896550969*198400  C3 
0.116963*2035*16300  05 
0.0 

O.397C83853O890C00D  0* 
0.2C60318*21*1917*O  03 
0. *8966731507838690  03 
0.11689622239502200  05 
O.C 

O.397C8352956P00C0D  C4 
C. 2072025126*097*20  03 
0.489679253011777*0  03 
0,11682836363380120  05 
0.0 

0.397C83206 03100CCD  0* 
0.208170*1391166820  03 
0. *8969310359653670  03 
0.1167599114561C330  05 
C.O 

^',  397C02e825O2OCCOO  0* 

O. 20953*23737576790  03 

P.  *8970791790016930  03 

O. 11669093321536250  05 

0.0 

P.  39708255897300000  04 
C, 2 1 06  9 2 6 2 8 2 8115  1 30  0 3 
C.489721569P366958D  03 
C.  116621*9609*83820  05 
0.0 

0.3970822354**00000  04 
0.21184428C5771757D  03 
C.4S9737C410674827D  03 
C. 11655166700610040  05 
C.O 

0.39708191191500000  04 
0.21298003502230430  03 
0.48975300901129060  03 
0.116*8151247046330  05 
0.0 

C. 39708158838600000  04 
0.21412275663*66790  03 
C.489768414513C924D  03 


-0.63*016922935028*0  02 

0.0 

-0.285186120500*9*90  00 
0.166*1777902220390-02 
0.11659600571*59250  02 
-0.6*36111010866*380  02 
0.0 

-0.28681563928V8394D  00 
0. 166*520575*731240-02 
0.1169*7533*3260530  02 
-C. $5255316009009200  02 
0.0 

-C.287906742419964CD  00 
0.166*8679710136880-02 
0.11715921845*96690  02 
-C. 66003552523759920  02 
C.O 

-0.288*7*29256965960  00 
0. 1665219628031*770-02 
0.11723C3612583399D  02 
-0.66845123390P7927D  02 
0.0 

-0.28853837123595220  00 
0. 166557519*517*2*0-02 
C. 11716117*92625360  02 
-0.67539565252710930  02 
0.0 

-0.288122739038**770  00 
0, 1665934316*81*920-02 
0.11695288*7*900710  02 
-0.681667027882515*0  02 
0.0 

-0.28725**1289970780  00 
0.16662966389535630-02 
0. 1166077963906659D  02 
-0.6872642*606500*70  02 
O.C 

-0.285962981112*1090  00 
0,  16666618C6915689D-02 
0.11612932207121450  02 
-0,69218858885378890  02 
0.0 

-0.28*27987897016760  00 
C.  1667029*66  0175230-02 
0. 115521959*0018220  02 
-0.696**2278929505*0  02 
0.0 

-0.282237648525P3690  00 
0.1 66739926 31 20 976D-02 
0. 11*79122539732950  02 
-C.7000285992797160D  02 
0.0 

-0.2798692060**2*820  00 
0.  166777C846878089D-02 
0.1139*35*515020350  02 
-0.7029518*279052370  02 
0.0 

-0.2772C713992242210  CO 
0.16681*38681692520-02 
0.112986100603*95*0  02 
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0. 19S*675020076379D»01 
-0,19377855Mf75227D  Of 
O.21500OO0CPP00O0PD  02 
C.229fC026515»21P3D-0t 
0.6021832898«O0«7SD>01 
C, f9f95996190 053230-01 
-C, 12080506575972390  01 
0,21600000000005820  02 
0. 2571 11P3257296 300-01 
0.62111397257999960-01 
e. 18630951739653950-01 
-0.69943632513632560  00 
0.21699999999997090  02 
0.28221014800406910-01 
0.639379 52182963700-01 
0.17869037482595160-01 
-0.70403191837726000-02 
C.218O0OOCO0COr29lD  02 
0.30459199506504110-31 
0.65679372179730700-01 
0. 16932265811103520-01 
0.62347186607433970  00 
0,21900000000008730  02 
0. 32448896841632830-01 
0.673 194 34C 6 8258400-01 
0.15846445704814860-01 
0. 12465853745118810  01 
C.2200000PCOOOOOOOO  02 
0. 34216258473095870-01 
0 .68844646294852500-01 
0. 146402311303P865D-01 
0.18619798236224980  01 
C.22100P0000000582D  02 
0. 35789018995225310-01 
0.70299980839693500-01 
0, 13349059297981230-01 
0.2968898722652C69D  01 
0.2219999999999709D  02 
0.37 195368 135829 330-01 
0,71511994987196800-01 
0. 11988998672659560-01 
0.3066591678915597D  01 
0.22300000000002910  02 
0.38962826189285570-01 
0,72€ 9 13 396079739 CD-C1 
0.10605666289535890*01 
0.36599607756820260  01 
O.229C000PCOC0P873D  02 
0.396 172  18200  269700-01 
C. 73632656253056600-01 
0,92230956656896880-02 
0.923139999810C735D  01 
0.22500COOPPPCOOOOO  02 
0.90681781029195020-01 
0,79986870869623500-01 
0.73677891350085980-02 
0.97959B3580600535D  01 
C.226000000POP05820  02 
0.91676932810262990-01 
0.75207896786299500-01 


O. 11641109857620310  05 
0.0 

C.397081269B5700COD  09 

P. 2152973871635625D  03 
0.98978951106251010  03 
C. 11639099089527460  05 
C.O 

0.39708099132800000  04 
C. 21636099025227250  03 
0.48980109959021460  03 
0.  11626975425748790  05 
C.O 

O.3970806177990C0OO  04 
0.21746262610597040  03 
C. 48901968704811240  03 
0.11619895317655780  05 
0.0 

0,39708029427000000  04 
0.21855143641731030  03 
0.48983663136085110  03 
0.11612915133415140  05 
0.0 

0.3970799707410000D  04 
0-2196267313538099D  03 
C. 48985396081403210  03 
0.11605741177689770  05 
0.0 

0,39707964721200000  04 
0.2206878553644C13D  03 

O. 48937.389133318760  03 

P. 1159867968157660D  05 
0.0 

0.  397C79323603OOOOI)  04 
0.22173422808491670  03 
0.48989267918739180  03 
0.1159163679815727D  05 
0.0 

0.3970790001540000D  04 
0.2227653785435151D  03 
0.48991117095824040  03 
C- 11584610595652330  05 
0.0 

0.39707867662500000  04 
0.22370081005219200  03 
0.48993146452436660  03 
0.11577631050750870  05 
0.0 

0.39707835309600000  04 
0.22478007690990600  03 
0.43995042547570000  03 
0.1157C680041322630  05 
o.c 

0..397078029567COOOO  04 
0.22576286499621680  C3 
9.48996996998821060  03 
0.11563771335098050  05 
0.0 

C.3970777C60.183C00O  04 
0.226728B5325S76C90  03 
0,48999058193449560  93 


-0.70521694571458910  02 

0.0 

-0.274293P6C1566710D  00 
0. 16685179B038S0860-02 
0.11192664991292670  02 
-0.70682938287650810  02 
0.0 

-0,27112701013217480  00 
0,16688928397226660-02 
0,11077332600984510  02 
-0.70779510256711940  02 
0.0 

-0.2S7767C124683741D  00 
0. 16692681053666730*02 
0.10953442629453330  02 
-0.70812028251493470  02 
0.0 

-C. 26422859314967980  00 
C. 16696434 396 182720-02 
0.  1082182C45683293D  02 
-0.70781147876272830  02 
O.C 

-0.26053457231329000  00 
0.  1670C  185081786490-02 
0.10683267412384430  02 
-0.70687581225714610  02 
0.0 

-0,25670484595301720  00 
0.1 6703929804207740-02 
0.10538543460626780  02 
-0-70532C8433157550D  02 
C.C 

-0.25275632667458580  00 
0.  167C766529629446D-C2 
0,10388352692296930  02 
-0.70315469375351480  02 
0.0 

-0.24870298360938550  CO 
0. 16711388333691970-02 
0.10233332189783640  02 
-0.7C03861 8932840850  02 
0.0 

-0.24455598180561580  OC 
0.  16715095738437040-02 
0.10C74C449P29374SD  02 
-0.69702480165811670  02 
0.0 

-0. 24032391008265330  00 
0.16718784332887720-02 
0.9910975995978491D  01 
-0.69308C933939087QO  02 
O.C 

-0.23601308346333720  00 
0. 16722451195801240-02 
0.97445327380494740  01 
-C. 68956620017717380  02 
0.0 

-0.23162790410330100  OP 
0.16726C93 168700450*02 
0.95750402525309830  01 


0.6 56 28586695525290-02 
C.S34734276S0054C8D  01 
0.22699999999997090  02 
0. 42617228571 472590-01 
C. 7580 1763828155700-01 
0.53274308762991650-02 
0.58839213937352500  01 
0. 22800COC00000291D  02 
0.43516016395330370-01 
0.76276193056202500-01 
0, 41761593780*M364D-02 
0.6  4 0 4 4 2 6 2 50  1 2 87  7 9 0 01 
0.2290000000000873D  02 
0.4438030017742641D-01 
0. 76640138694420200-01 
0. 31 190304850905450-02 
0.6907706258749780D  01 
0. 23000000000POOOOD  02 
C. 45213305830773060-01 
0.76903319001916000-01 
C. 21 6 135579264431 40-02 
C. 73921186710553570  01 
0.231COOOOOOOOOS82D  02 
0.46014239376241130-01 
0.77(775757279  166600-01 
9, 13P39742577C1234D-32 
0.78562436309299400  01 
0.23199999999997090  02 
0.46770717478059050-01 
0.77167352431242400-01 
0.54363696103654210-03 
C, 829900  18506452550  91 
0.233COOOOCCC00291D  02 
C. 47490344183834900-01 
0.77  187  4950  5703  3300-01 
-0.12645446573822380-03 
0.87190644877570670  01 
0.2340000POOC00873D  02 
0.48166402121136370-01 
C. 77  14  4749063021 800-01 
-C.7I59P9713258926CD-C3 
0.91 1550RC13814293D  01 
0, 235COOOCCOOOOCOCO  02 
0.40760622420318430-01 
0,77046590045311900-01 
-P. 12368088978733650-02 
0.94877227551975810  01 
0. 236COOOOOOOCO502O  02 
0,49293995374727690-01 
C. 760992 383464463 00-01 
-0.  1702116ni7«0505D-02 
0.98348296243166830  01 
0.23699999999997090  02 
0.497305830.36118720-01 
0.76707557957766900-01 
-0.21256849657953210-02 
0.10156313764106470  02 
C.238COCCOC0000241D  02 
C, 50067296520672460-01 
0.76475039248404000-01 


0.11556910577808190  05 
0.0 

0.39707738250900000  04 
0.22767775237490570  03 
0.49000984724988180  03 
0.11550103281581030  05 
0.0 

0.39707705898000000  04 
0, 22860933878262980  03 
0.09003063932399440  03 
0.11543354811153430  05 
O.C 

0.3970767354509999D  04 
0.22952332129433360  03 
0.490C505769277C35D  02 
0.11536670370824390  05 
0.0 

0.39707641192200000  0« 
0.23041942122940780  03 
C. 49007018607920140  02 
e,ni53005499174795D  05 
0.0 

0.397C7608839300000  04 
0.23129745779581640  03 
0.4900894542554723d  03 
0.1152351351678326D  05 
C.O 

C. 39707576486400000  04 
C.2321572154954515D  03 
0.4901 102356729313D  03 
0,11517050586470440  05 
9.0 

0,39707544133500000  04 
0,23299848942949620  03 
0-49013088531146300  03 
0,1151067062704inD  95 
0.0 

0.397075117R0600COO  04 
0.23382112627225960  03 
0,49015009567824390  03 
0.11504377838382540  CS 
0.0 

0. 397074 79O277P000D  04 
0.23462489797968530  03 
0.49016901750848470  03 
C.114981761846248S0  05 
0.0 

0.39707447074830030  04 
0.2354095886C72663D  93 
0.49010954152042090  93 
0.11492069386948210  05 
0.0 

0.39709414721900000  94 
0.236175C857661526D  03 
0.49020855159140450  03 
0.11486060915945760  05 
C.O 

0.397073B236900aC0D  04 
0.21692125328839990  03 
0.49022670085480200  03 


-0.6834933610731076D  02 

0.0 

-C.2271712631175442D  00 
0. 16729707362161570-02 
0.9402787876875632D  01 
-0.67787645C9837919D  02 
0.0 

-0.22264496490014030  00 
0. 16733290913151 16D-02 
0,92279579266262690  01 
-0.67173C8796008325D  02 
O.C 

-0.2180501S55359270D  OC 
0.1673664 1042138780-02 
0.9050716812572335D  01 
-0.665C7330229484580  02 
0.0 

-0.21338773756659650  OC 
0.1 6740355 0599 18020-02 
0.38711868122184280  01 
-0.6579217737290969D  32 
0.0 

-0.20865875477708210  OC 
0.16743830375781240-02 
0,86894663526134960  01 
-0. 65029586032553370  02 
0.0 

-0.20306473265742010  00 
0.16747264505096640-02 
0.85056429945988080  01 
-0.6422U4071591732D  02 
C.O 

-0.1O9C079626684766D  00 
0.  1 675C 6550758 110 10-0  2 
O.83190C5269239234O  01 
-0.63370546549573180  02 
0,0 

-0.1940917213669399D  00 
0.1 6753 999 834982800-02 
0.81320533672930090  01 
-0.62478618978646690  02 
0.0 

-0.18912C4185573813D  00 
0. 1675729665392525D-02 
0.79425088583743030  01 
-0.6  154825243240606D  02 
0.0 

-0.18409967193782470  00 
0.1 6760543532172140-02 
0.77513216845977140  01 
-0.6C58191583497592D  02 
0.0 

-O.179C363O09614492D  00 
0,16763738601680070-02 
0.75506748796049640  01 
-0.59582146062709140  02 
0.0 

-0.17393829971845850  00 
0. 16766880129677650-02 
0.73647077868715230  01 


424 


*0. 2521090 U2S963150-02 
0.109S20T956763711D  02 
0.239000Q000000873D  02 
0.5029«S029927«205D*01 
0.7ft2039S«97893n0O-01 
-0, 29009971 15781 553D-02 
0.1072190S91596S86D  02 
0.280COOOOOOOOOOOOD  02 
0.50 9051 31972086820-01 
0.7589998320786360D-01 
-0. 3276537 139869906D-02 
0.1096600020921169D  02 
0.2910000000000582D  02 
C. 50399 155859 9081 9D-01 
0,75598387898005800-01 
-0. 36567912759127590-02 
0.1118989531995887D  02 
0.29199999999997090  02 
0.50259926092711970-01 
0.75163293739051500-01 
-0.90989008180 199960-02 
0.11378666290889330  02 
0.29308000000002910  02 
0.50003853956663890-01 
0.79738 19 96 19589500-01 
-0.99553167637957390-02 
0.1159795088181099D  02 
0.299C000000000673D  02 
0.99630528515399090-01 
0.79271628781331300-01 
-0.987869976913 199  ID-02 
C.11693956868681990  02 
0.2950000000000000D  02 
0. 99197585579997880-01 
0.71761957552779000-01 
-0.53169157179591730-02 
0. 1181572987937988D  02 
0.29600000000005820  02 
0.98565920667997820-01 
0.73207882967993100-01 
-0.57658658030961050-02 
0.11915523533733900  02 
0.2969999999999709D  02 
0.97896780989229690-01 
0.72608690859861900-01 
-0.62190938188252230-02 
0.1199369969556685D  02 
0.29800000C0000291D  02 
0.97  156299691309910-01 
0.7 1969207596962 100-01 
-0.66681776931255350-02 
0.1205071917929999D  02 
0.29900000000008730  02 
0.96359628286869710-01 
0.71275960651908500-01 
-C.71C3826999351820D-02 
0,12087152691995070  02 
0.25000000000000000  02 
0.9552333390612737D-01 
0.70599285691539800-01 


0.11980153986590990  05 

0.0 

0.39707350016100000  09 
0.23769798066585560  03 
0.99029585000989230  03 
0.11979351556029050  05 
C.C 

0.39707317663200000  09 
0.23835522692189050  03 
0.99026921951761920  03 
0.11968656322936650  05 
0.0 

0.3970728S310300COO  09 
0.23909289599111790  03 
0.99028195970982760  03 
0.11963070728890990  05 
0.0 

C. 39707252957900000  09 
0.23971092389003100  03 
0.990299697C0319060  03 
0,11957  5 96  96  2 20  9 3 80  05 
0.0 

0.39707220609500CCO  09 
0.29035936898696100  03 
0.49031665699165990  03 
0.11952236961629900  05 
0.0 

0.39707188251600000  09 
0.29098828316985300  03 
0.99033372731P1772D  03 
0.1199699292076811D  05 
0.0 

0.39707155898700000  09 
0.29159775780986290  03 
0.99035021290308690  03 
0.11991869795029920  05 
0.0 

0.39707123595800000  09 
0.2921B79691362277D  03 
0.99036569733926680  03 
0.11936855307826800  05 
0.0 

0.39707091192900000  09 
0.29275902998830380  03 
0.99038123196053990  03 
0.119319699S801360D  05 
0.0 

0.39707058890009000  09 
0.2U33110999972979D  03 
0.9903961969966706D  03 
0.11927199527537120  05 
0.0 

0.39707026987100COD  09 
0.2038999519976130D  03 
0.99091201191372800  03 
0.1192259958708961D  05 
0.0 

0.39706999139230000  09 
0.29935935627519370  03 
0.99092599535589520  03 


-0.585S1S1268613162D  02 

0.0 

-0.16881962750767510  00 
0.1 6769966519892690-02 
0.7169916253191223D  01 
-0.57992600509973950  02 
0.0 

-0.16367510616658190  00 
0.16772996313090690-02 
0.6979350599652575D  01 
-0.5690799308965S960  02 
0.0 

-C.1585301552126121D  00 
0. 16775968186513930-02 
0.677891223969S3S1D  01 
-0.55300291528999600  02 
0.0 

-0.15339059525927190  00 
0.16778880951993020-02 
0.65829978529931710  01 
-0.5917186100157319D  02 
0.0 

-0.19826712696399980  00 
0. 1678173355385057D-Q2 
0.63868221723089190  01 
-0.53025329229807910  02 
0.0 

-0.19317055701236730  00 
0.16789525 0671 03050-02 
0.6191910915690786D  01 
-0.51863063111578630  02 
0.0 

-0.1381110392301676D  00 
0. 16787259693999710-02 
0.59980926090617190  01 
-0.506879190B505873D  02 
0.0 

-0.13309805796090380  00 
0.1 678992 17582899 70-02 
0.58057905065981960  01 
-0.99500666831513930  02 
0.0 

-0.12819021992629160  00 
0.  16792525706829820-02 
0.56152156219709920  01 
-0.983C502678061615D  02 
0.0 

-0.123295C  3986592620  00 
0.16795066100079990-02 
0.59268596713386300  01 
-0.97102632991861960  02 
0.0 

-0.11891882706810180  00 
0.16797592611911560-02 
0.52909890168383530  01 
-0.95895569963699250  02 
0.0 

-0.1136666599733369D  00 
0,16799955026207650-02 
0.505789C603801872D  01 


-0.75199653190907220-02 
0.12103697131666720  02 
0.2510000000000582D  02 
0.99663685208858780-01 
0.6 9773625693390 100-01 
-C.789 1572629 0091 100-02 
0.12100560166B8395D  02 
0.25199999999997090  02 
0.43796272899359090-01 
0.68967970579569500-01 
-0.82232274165976890-02 
0.12078390888629150  02 
0.25300000000002910  02 
C.9293539303360992D-01 
O.6013O7887987205OD-O1 
-0.85006701986385370-02 
0.12037970568195910  02 
0.25900000000008730  02 
0.92093256020513380-01 
0.67269905252025500-01 
-0.87161106037882950-02 
0.11978091529959390  02 
0.25500000000000000  02 
0.91280038031999970-01 
0.663893 321 85099600-01 
-0, 80636559183193530-02 
0. 11900932811729270  02 
0.25600000000005820  02 
0.90503095183211240-01 
0.65499C62089890000-01 
-0.89396392760898710-02 
0.11804857321836890  02 
0.25699999999997090  02 
0.3976675245667706D-01 
0.696043329227268 00-01 
-0.89423454640216860-02 
0.  11691568B8761472D  02 
0.25800000000002910  02 
0. 39072674699525020-01 
0.6371287704077520D-01 
-0.88746101981694890-02 
0.11560961237678090  02 
0.25900C0000000873D  02 
0,389 194209257875 80-01 
0.620 3 1665597320700-01 
-O.87308C9536583958D-O2 
0. 11913588573656620  02 
O.260C0000000000C0O  02 
0.37802873123157080-01 
C- 6 19671 59995100070-01 
-0.05917339992721190-02 
C. 11299875979959930  02 
0.2610000000CC05820  02 
0. 37216489095929300-01 
0.6  1125080911795680-01 
- 0.829 185615071970CO-02 
0.11070973733561970  02 
0.26199999999997090  02 
0.36651695859139960-01 
0.60 310205702725990-01 


0.11418015501663680  05 

0.0 

0.39706961781300000  04 
0.2448S610C6821534D  03 
0.4904377173760531D  03 
0.11413607436397660  05 
0.0 

C.39706929428900COD  04 
0.29533504172684480  03 
Q.9904513784961633D  03 
0.1140932036082261D  OS 
0.0 

0.39706897075500000  04 
0.29579647089183470  03 
0.99096373763009300  03 
0.11905159053271060  05 
0.0 

0.397P686972260000D  09 
0.2962906997339706D  03 
0.99097S1131022368D  03 
0.11901108109995050  05 
0.0 

0. 39706832369700000  09 
C. 29666811969328550  03 
0.99098659810609130  03 
0.11397181922395360  05 
0,0 

O.39706800016B0000D  09 
0.29707911773953250  03 
0.99099771911963850  03 
0.11393379729113890  05 
0.0 

C. 39706767663900000  09 
0.2979790699210912D  03 
0.99050710010592490  03 
0.1138968SS69S9396D  05 
0.0 

0.39746735311000000  09 
0.2978539007868901D  03 
0,49051698228094760  03 
0.11386113311232270  05 
0.0 

0.39706702958100000  09 
0.2982179532899496D  03 
0.49052596735876890  03 
0.11382656698506160  OS 
0.0 

0.39706670605200000  09 
0. 29856656581661990  03 
0.9905397129375693D  03 
0.11379319107902930  05 
0.0 

0.39706638252300000  09 
0.24890116127769990  03 
0.490S92B10SB905830  03 
0.11376089052799520  05 
O.C 

0.3970660589990000D  09 
0.24922161950380120  03 
0.49055092150367210  03 


-0.9968586920971319D  02 

0.0 

-0.10S9923299691831D  00 
0.168023C323379329D-02 
0.9877818926S70929U  01 
-0.934759926B1C9088D  02 
0,0 

-0.10439838496924530  00 
0.16809587230232020-02 
0.97009912583955010  01 
-0.922663892389S82CD  02 
0.0 

-0.99686265996129200-01 
0. 16806807113591050-02 
C. 95275921552927560  01 
-C. 91060993097529130  02 
0.0 

-0.95956390731128700-01 
0.16808963082093230-02 
0-93577682739195190  01 
-0.39859512182799710  02 
0.0 

-0.9110835339981630D-01 
0,16811055933250230-02 
0.41916316790556880  01 
-0.38665935191997330  02 
0.0 

-0.86891120754509900-01 
0.16813089562653310-02 
0.90292617528819030  01 
-0.3798002295566010D  02 
0,0 

-0.82653251171995700-01 
C. 16815050962126850-02 
0.3370707679875993D  01 
-0.36305056205609990  02 
0.0 

-0.7 659 312 1695956700-01 
O.168169552105931OD-O2 
0.37159915049868760  01 
-0.35192287926560750  02 
0.0 

-0.79509151910101300-01 
0. 16818798011712890-02 
0.35651121890369780  01 
-0.33993922961393130  02 
0.0 

-0.70550C 19513255800-01 
C. 1682056011 1898910-02 
0. 3918049159989B09D  01 
-0.32860117859031500  02 
C.O 

-0.66669022960700900-01 
0. 160223C237678227D-O2 
0.3274766C39199068D  01 
-0,31743974553998310  02 
0.0 

-0.62853288229318600-01 
0.16823965798676320-02 
0.31352150360292780  01 
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-0,7999 51568«1O80P9D-O2 
0.10876295688161630  02 
0.2630000000000291D  02 
0.36C983709«9C«5900*01 
0.59526200T«51«099D-01 
-0. 767651 8267872717D-02 
0.1066826354016615D  02 
0.26400000000008730  02 
0. 35545377909611590-01 
0.58775497124971 190-01 
-0.733568 51666205600-02 
O.1044757233744394O  02 
0. 265COOOOOOOOOOOOD  02 
0.3498113I25061686D-01 
0. 58059213436599370-01 
-0.6990  3606631974  970-02 
0.  1021563627131240D  02 
0.266C000000000582D  02 
0.34394185424500860-01 
0.573771 28989 836 9CD-01 
-0,66539002801089530-02 
0.99738211638628480  01 
0.26699999999997C9D  02 
0.  33773759325116140-01 
0.56727708379600240-01 
-0,63391582617791090-02 
0.97236924475806150  01 
O.268C000C00000291O  02 
C. 33110277409763970-01 
0. 56108176576153230-01 
-0.60579928233368550-02 
0.94669976576456600  01 
0,26900000000008730  02 
0.32395801198281810-01 
0.55514641860477070-01 
-0.58208068230840560-02 
0.92054223280099630  01 
0.270COOOOCOOOCOOOD  02 
0, 31624396415482040-01 
0.54942262228128870-01 
-0.56361403431861570-02 
0.89407565871374650  01 
0.271000000C000582D  02 
0,30792401265360440-31 
0.5438544930 85829  ID-01 
-0.55103301491961070-02 
0.86748115530002330  01 
0.27199999999997090  02 
0.29898590006974760-01 
0.53838102442401360-01 
-0,54472490834127630-02 
0.84091731381917720  01 
0.27300000000002910  02 
0.28944227917913720-01 
0.53293864365111250-01 
-0.54481360685183490-02 
C, 81453700818408740  01 
0. 27400000000008730  02 
0.27933018655552920-01 
0.52746389023406310-01 


0. 11372964690001070  05 
0.0 

0.397065735465000CO  04 
0.24952829704339250  03 
0.49055710728240180  03 
0.11369954078428300  05 
0.0 

0.39706S4119360000D  04 
0,24982161672574450  03 
0,49056337506420520  03 
0.1 136705C138781700  05 
0.0 

0.39706S0884070C0OO  04 
O.2501018896856259D  03 
0.49057024121005050  03 
0.1  1J642S066S43216D  OS 
0.0 

0.39706476487800000  04 
0.25036942455111130  03 
0.49057590231106720  01 
0.  11361553340079570  05 
0.0 

0.397064441349000CD  04 
0.25062461097904090  03 
0.49058068849101650  03 
0.11358955745897390  05 
O.G 

0.39706411782000000  04 
0,25066778941190290  03 
0.49058S7361094592D  03 
0.11356455383124180  05 
0.0 

9.39706379429100000  04 
0.251C992973262615O  03 
0.49059043526713570  03 
0.11354049686222090  05 
0.0 

0.3970634707620COOD  04 
0.25131951C0770953O  03 
0.49059399809596010  03 
0.  11  3517360409809SD  05 
0.0 

0,39706314723300000  04 
0.25152871384200980  03 
0.49059778276658130  03 
0,11349511802366250  05 
C.O 

0.39706282370400000  04 
0.25172719C47956580  03 
0.49060181010543250  03 
0.11347374312214860  05 
0.0 

0.3970625001750000D  04 
0.25191530646323370  03 
0.49060539833395470  03 
0.11345320915441930  05 
0.0 

0.39706217664600000  04 
0.25209338284322710  03 
0.4906C799095276830  03 


-0.306465179U184760  02 

0.0 

-0.591 1583771SS3679O-01 
0. 16825571249324660-02 
0.299934052S17S838D  01 
-0.29569181073545390  02 
0.0 

-0.55453691577737890-01 
0.16827119974993970-02 
0. 28670824495680700  01 
-0.28513290410896330  02 
0.0 

-0. 51860893554499100-01 
0.  16820613090093090-02 
0.27383797168716610  01 
-O.2748OO426O36027CD  02 
0,0 

-0. 40364295431320600-01 
0.16830051819878500-02 
0.2613172560038352D  01 
-0,26470495138889130  02 
0.0 

-0.44943496363491290-01 
0.  16831437442903890-02 
0.24914044084187550  01 
-0.25485557989212850  02 
0.0 

-0.41610740 188050230-01 
0.1683277128266 1590-02 
0.2373023751150014D  01 
-0,24525976021181860  02 
0.0 

-0.30370775647915620-01 
0. 16834054698463990-02 
0.22579850584748660  01 
-0.23592322109539110  02 
0.0 

-0.35228685934485450-01 
0.1 6835209076243430-02 
0.21462492811228230  01 
-0.22684994300471430  02 
0.0 

-0.32189695 177041670-01 
0. 16036475819032030-02 
0.20377843150362240  01 
-0.21904210892534510  02 
0.0 

-0.29258960  36  20  31270-01 
0.16837616337487520-02 
0.19325646970559620  01 
-0.2095CC1988784458D  02 
0.0 

-0.26441357632890860-01 
0.1683B71204121683D-02 
0.18305710913279520  01 
-0.20122312671627810  02 
0.0 

-0.23741272C47998 000-01 
0.16839764330601500-02 
0.1731790017607301D  01 


-0.55115245134598200-02 
0.7RB48390845487S70  01 
0.27500000000COOOOD  02 
0.2687094970659265D-01 
0.52  189611431306680-01 
-C. 56332735181578990-02 
0.76287219404075020  01 
O.276OOCOOOC0OO582D  02 
0.25766045866176380-01 
0.516 18009225923350-01 
-C.59C 67024296 271030-02 
0.73779953009967080  01 
0. 27699999999997090  02 
0.24628044314044140-01 
0.51026845733578360-01 
-0.6C2282S  1364 413670-02 
0.71334143400336530  01 
C. 27800000000002910  02 
0. 23468007710090830-01 
0.504 1238 49 29 75667D-01 
-C. 6270 67620 15601 460-02 
0.68953392057416640  01 
0.27900000C0000873D  02 
0.22297893735197170-01 
C. 49772069681 175640-01 
-0.65377167726549790-02 
0.666 38959930197650  01 
0,28000000000000000  02 
0. 211 30100568341110-01 

O. 49  1C  46 5605 181 07 ID-01 
-0,68103044595589630-02 

P. 643»985821168501D  01 
0.28100000000005020  02 
0.  19977007942404330-01 
0.48010298199652980-01 

-0.70742093050054910-02 
0.62201712276809650  01 
0. 2819999999999709D  02 
0,  10850532676972830-01 
0.476 90580385784390-01 
-0.73151478443966850-02 
C. 60068262048837940  01 
C. 283COOOOOOOOC291D  02 
0. 17761716026735670-01 
0.4694849*802903660-01 
-0.75  19  3 3 42331356650-02 
0.57981442149942950  01 
0.28400000000008730  02 
0. 16720357946859580-01 
0.46188366083224620-01 
-0.7673991 £999095570-02 
0.55930583458923990  01 
0.28500000000000000  02 
0. 15734710574058960-01 
0.45415725535239330-01 
-0.7767838 1555257290-02 
0.539C417546336281O  01 
0.286000000COOC582D  02 
0. 14811240953386210-01 
0,44637140039759490-01 


0.1134334897S30J45D  05 
0.0 

0.39706185311730COD  04 
0.25226174147312810  03 
O.49O61O94O2278CO0D  03 
0,11341455807422550  OS 
0.0 

0. 197061£2958800000  04 
0.2524207456843355D  03 
0.49061441499804950  03 

O. 11339639C91480650  05 

P. O 

O.397061206P590CP0O  04 
0.25257067296210490  03 
C. 49061758847981690  03 
0.11337896080913220  05 
0.0 

0, 39796C8825300000D  04 
25271179939146070  03 
0.49062C2931850105D  03 
0.11336224415156010  05 
0.0 

0.397060559C010000D  04 
0.25284448809693120  03 
0.49062372761579650  03 
0.11334621699549390  C5 
0.0 

0.  3970602354 72COOCO  C4 
0.2529690586386689D  03 
0.49062642993035720  03 
0.11333085631607760  05 
O.C 

0. 3970599119430C00D  C4 
O.253O8503255399O5D  C3 
0.49062972011991530  C3 
0.11331613959805270  05 
0.0 

9.397C59580414OCOOD  04 
0.25319517326460740  03 
0.49063360772512740  03 
0.11330204494457330  05 
0.0 

0.39705926 4R850000D  04 
0.25329735792975190  03 
0.49063680190935990  03 
0.11328855101447480  OS 
O.C 

0.39705894135600000  04 
0.25339266C98287400  03 
0,49064079824986640  03 
0.11327563692977530  05 
0.0 

0.39705861782700000  04 
0.25348144165479940  03 
0.49064527355472990  03 
0.11326328217174390  05 
0.0 

0.39705829429890000  04 
0.25356401249680290  03 
0.49064931970010160  03 


-0.1932083262264211D  02 

0.0 

-C  . 2 1 1 62 39  95  80  4 6 960 0- 0 1 
0,16840774589281680-02 
0. 1636213076730S80D  01 
-0.18545193890991240  02 
0.0 

-0.18707569542321250-01 
0. 16841744177885610-02 
0.15438360691875960  01 
-0.17794903915853860  02 
0.0 

-0. 16378594686031780-01 
0. 16842674428823720-02 
0.1454658253673584D  01 
-C. 17069383907968810  02 

0.0 

-0.14176155035605510-01 
0. 16843566642390520-02 
0.13686810811252480  01 
-0.16367999188224760  02 
0.0 

-0.  12099720125646720-01 
0.16844422084650820-02 
C. 12859067091136740  01 
-Q.1569009028677732D  02 
0.0 

-C. 10147512773130400-01 
0.  16845241986713320-02 
0.12C6337166735711O  01 
-0.15034996941577850  02 
0.0 

-0.  0 3ie5159''3947996D-O2 
0.16846C2754 5452 100-02 
0.  11299718992681120  Cl 
-0.1440208583704S26D  02 
0.0 

-0.6502522 3 736929220-02 
0.  16846779925479150-C2 
0.10568068583382170  01 
-0.13790776631554080  02 
O.C 

-0.500C2260C25900070-02 
0.168475C026266973D-02 
O.98603262C29115O6O  00 
-0.1320C5613103C361D  02 
0.0 

-0.35033508756491380-02 
0.  1684818966B44461D-02 
0.92003282766487640  03 
-0.  12631C2585882916D  02 
0-0 

-0.21043 142860582560-C2 
0.16848849235318610-02 
0.95638283876741210  OO 
-O.12O018672O656812D  02 
0-0 

-0.79691787490407390-03 
0. 16849480043001340-02 
0,79584902159503300  00 
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-0.779150 902*0108220-02 
0.51890«251137*3«tD  01 
0.2S69999999999709D  02 
0. 1395**62*60779800-01 
0. *386000220827*050-01 
-0.77379060622*11170-02 
0. *9876827750869290  01 
0.28800000000002910  02 
0. 13166856159753580-01 
0. *30922896775**390-01 
-0.7602*638155*27*70-02 
0. *78516782966*1*70  01 
0.28900000000008730  02 
0.12**88*9672182250-01 
0. *23*230230036*200-01 
-0.738332*9032131390-02 
0. *580**262358370*0  01 
0.29COOOOOOOOOOOOOD  02 
C. 11798881162269120-01 
0.* 16 18 386*503800*0-01 
-0-7091*22221 8027*60-02 
0. *372525*897917760  01 
0.2910000000000SS2D  02 
0.1 121 352308272 198D-01 
0-*0928655732571 550-01 
-0.6700*691063223820-02 
0. *1606520106336190  01 
0.29199999999997090  02 
0.10687663*91068030-01 
0. *0280717112020710-01 
-0.62*686177539*3520-02 
0.39**3163210968920  01 
0.29300000000002910  02 
0.1021*73*076592560-01 
0.39681*10907662120-01 
-0.57295008555029**0-02 
0.3723226605*816920  01 
0.29*00000000008730  02 
0.978697*07921670*0-02 
0.39136572331957530-01 
-0.51595*0*8815392*0-02 
0.3*97*000875709020  01 
0. 29500000000000000  02 
0.9395719002*715010-02 
0.386508213*7182*10-01 
-0.455007**986172180-02 
0.326716003181B766O  01 
0.29600000000005820  02 
0.90317032957129970-02 
0.382273866*1680950-01 
-0.3915769*772197760-02 
0.30330671653685610  01 
0.29699999999997090  02 
0.8685366920*980650-02 
0.378679685**0*9*90-01 
-0.3272*5*56**312180-02 
0.279598686132*5650  01 
0.29800000000002910  02 
0.83*715682727*2910-02 
0.375726**725097770-01 


0.113251*66*6629180  05 

0.0 

0.39705797076900000  0* 
0.2536*068*11531*20  03 
0.49065383360772220  03 
0.1132*016966*71220  05 
0.0 

0.3970576*724000000  0* 
0.25371180*43175000  03 
0.490659706*9905150  03 
0.11322937162087260  05 
0.0 

0.39705732371100000  0* 
0.25377763011699*30  03 
C. *9066526237100730  03 
0.113219C5207435BOO  05 
0.0 

0.39705700018200000  0* 
0-253838*099*786700  03 
0. *90670976153*2070  03 
0.1132091905*370220  05 
0.0 

0.3970566766530000D  0* 
0.25389**72**B31060  03 
0. *906771842556*000  03 
0.1131997662304082D  05 
0.0 

0.397O5635312400CO0  0* 
0.2539*609482656770  03 
0.49066457885272070  03 
0.11319075794288360  05 
0.0 

0.3970560295950000D  04 
0.25399354836150410  03 
0.49069241845178490  03 
0.11318214404471120  05 

o.c 

0.  39  70557060660000D  04 
0.25403713851404430  03 
0.49070043688534470  03 
0.11317390242703290  05 
O.C 

0.39705538253700000  04 
0.254C770773349095O  03 
0.4907092864718699D  03 
0.1131660105101301D  05 
0.0 

0.39705505900800COO  04 
0.25411356779223610  03 
0.4907167B39602690D  03 
0.11315844527447090  05 
O.C 

0.39705473547900000  04 
0.25414689231043490  03 
0.49C729C595653675D  03 
0. 11315118331809140  05 
0.0 

0.39705441195000000  04 
0.25417728244222380  03 
0.49074031896611280  03 


-0.11552S996033346SD  02 

0.0 

0.42043951 203756780-03 
0.1685008316*747930-02 
0.73838832702447220  00 
-0.11044059222004700  02 
0.0 

0.15795343455970580-02 
0. 16850659673901180*02 
0.68394844158062800  00 
-0.10555403395377200  02 
0.0 

0.26645838016016350-02 
0.16851210650117540-02 
0.6324686632*557410  00 
-0.10037101452981920  02 
0.0 

0.36915116666728310-02 
0. 16851737185055800-02 
0.583881C774326594D  00 
-0.96394249291222990  01 
0.0 

0.46677223173923550-02 
0.16852240387491010-02 
0.5301121532*010610  OO 
-0.92127327297830000  01 
0.0 

0.5599890020*500970-02 
0-168527213B736597D-02 
0.4950B47472853960D  00 
-0.00074*7842*042020  01 
Q.O 

0.64937702982695120-02 
0,16853101338544150-02 
0,45471998417047240  00 
-0.B424033333239891D  01 
0.0 

0.73540394162*20200-02 
0. 16853621420275620-02 
0.41693899323108470  00 
-0.8062965880*786580  01 
0.0 

0.81841672310131540-02 
0.16854042837104250-02 
0.  381664337081731SD  00 
-0.77247054280580870  01 
0.0 

0.898632769*6805780-02 
0. 16854*46817201870-02 
0.J48820966114970BD  00 
-O.74O9667601571O23D  01 
0.0 

0.97613502837671500-02 
0,16854834609296150-02 
0.31833645095100500  00 
-0.71181967366015900  01 
0.0 

0.105C8714533743790-01 
0. 16855207478048420-02 
0.2901409505354714D  00 


-0.26366774487265320-02 
0.255707*7779543520  01 
0.299C000000000873D  02 
0.80C78 157433 169250-02 
0.37339821604830870-01 
-0.20252358059102960-02 
0.21176941059198340  01 
O.3O000O00C0COO0O0D  02 
0. 76586521785367460-02 
0.37166233463200230-01 
-0.14546932982777420-02 
0.20794406197260820  01 
0.3010000000COOS82D  02 
C. 729 178708 100 15 850-02 
0.370*6990336101470-01 
-C, 94788946358361620-03 
0.18440945389027660  01 
0.30199999999997090  02 
0.6900 37399856621 90-02 
0.36975674818613840-01 
-0.49845340388920960-03 
C.16135226122380C0O  01 
0,30300000000002910  02 
0.64707908289193500-02 
0. 3694*486862043980-01 
-0.  14333211298714040-03 
0.13896925882598910  01 
0,30400000000008730  02 
0.60228021984275300-02 
0.36944434511040260-01 
0.12265454204518630-03 
0.  1174S30861508035D  01 
0. 30SOOOOCOOOOOOOOO  02 
0.5529692 140 9685690-02 
0.36965567262789730-01 
0.28221394219834250-03 
0.970329959426521BD  00 
0.30600000000C0582D  02 
0.49983670435119890-02 
0. 35997247351225080-01 
0.33295664287980030-03 
0.77375214165692340  00 
0.30699999999997090  02 
0.44294287918195400-02 
C. 37028452794 152810-01 
0.2726  28  20  60478979D-03 
0,60178110296311620  00 
0.30800000000002910  02 
0. 38252177283107830-02 
0.37048104549934590-01 
Cl.  1023571478422358D-03 
0.44113493812244540  00 
0.30900000000006730  02 
0. 31898245047712370-02 
0.3704 5408694977380-01 
-0. 17326974056053320-03 
0. 29838295495966350  00 
0,310O00OCOOOOOOOOD  02 
0.25290692518577430-02 
0.370102032567 12570-01 


0.1131442009*300730  05 

0.0 

0.39705*088*2100000  0* 
0.2S«20496*7«66636D  03 
0.49075176417639600  03 
0.113137*74269*9300  05 
0.0 

0.397053764892000CO  04 
0.25423020113854320  03 
0.4907640724544745D  03 
0.11313097937318190  05 
0.0 

O.3970534413630C00D  04 
0.25425316128928440  03 
0.49077719385025670  03 
C 11312469244414400  05 
O.C 

0.39705311783400000  04 
0.2542740067321653D  03 
C.49079086713C4283D  03 
0.11311858996352560  OS 
O.C 

0.3970527943050000D  04 
0.25429297905694290  03 
0.49080548950923140  03 
0.11311264889090050  05 
0.0 

0.3970524707760000D  04 
0.25431026920382250  03 
0. 49082058257145470  03 
0.11310684686074450  05 
0.0 

0.39705214724700000  04 
0.25432606301527160  03 
0.49083720370900580  03 
0.11310116238372150  05 
Q.O 

O.397O51823710OOOOD  04 
0.25434058140480210  03 
0.49085382697353550  03 
0.1130955750465207D  05 
0.0 

0.39705150018900000  04 
0.25435395277433250  03 
0.490871107S161362D  03 
0.11309006570758300  05 
0.0 

0.3970511766600000D  04 
0.2S4366297337S567D  03 
0.49088953133655630  03 
0.113C846166842491D  05 
0.0 

0.39705085313100000  04 
0.25437781571199150  03 
0.49090878660055180  03 
0,11307921192521410  05 
0.0 

0.3970S05296020000D  04 
0,25438865870773340  03 
0.49092809937672440  03 


-0.6850S35691518076D  01 

0.0 

0.11226588769468020-01 
0.16855566697943350-02 
0.26416658819435460  00 
-0.66068014641645050  01 
0.0 

0.119119128*8256690-01 
0.16855913545959810-02 
0.2403«657860424690  00 
-0.63869625474003440  01 
0.0 

0. 12560523870125320*01 
0.168562492 93068090-02 
0.21861434244248190  00 
-0.61908184969486230  01 
0.0 

0.1316732233961007O-01 
0.16856575194789160-02 
0.1989026742553602D  00 
-0.60179861626201050  01 
0.0 

0. 13726475457857320-01 
0.16856892481181420-02 
0.18114324774487040  00 
-0,58678901379973360  01 
0.0 

0.14231653033836280-01 
0.  16857202346342760-02 
0.16526662755667690  00 
-0.5739755120722293D  01 
0.0 

0.14676290561539420-01 
0.1 68 57505 937649080-02 
0.15120270914305760  00 
-0.56326044954620330  01 
0*0 

0. 15053873086056590-01 
0.  16857804345078790-02 
0.13888159414675340  00 
-0.55452633956891190  01 
0.0 

0.15358232653970010-01 
0.16858098590750350-02 
0.12823476884905650  00 
-0.54763644894364350  01 
0.0 

0.15583851423358810*01 
0.16858389618920430-03 
0.11919627914361710  00 
-0.54243630575441630  01 
0.0 

0. 15726161910864530-01 
0.16858678286766150-02 
0.11170367191125880  00 
-0.53875376004954210  01 
O.C 

0,15781835412832790-01 
0.16858965356006240-02 
0.10569843253156340  00 


427 


-0.5*621130179022250-03 
0. 17«920602*5«9039D  00 
C. 31100000000005820  02 
0.  1B50««5S186666*0D-02 
0.36933298330976230-01 
-0. 1005098*701972520-02 
0.71901117239292500-01 
0.31199999999997090  02 
0.1163C28265561 11 70-02 
0.36806797*90703910-01 
-0. 1535*822362760870-02 
-0.97*2135503870*850-02 
O.3130000C0000C291D  02 
0. *77336*3596229720-03 
0.3662*388352692960-01 
-0.2120201831511*030-02 
-0.6931876576095*200-01 
0.31*00000000008730  02 
-0. 19*8*25930*843990-03 
0.36381590586265940-01 
-0.27398660251 1*1820-02 
-0.106**388776950110  00 
0.3150000000000COOO  02 
-0.84C68000 68*663270-03 
0.36075950657503670-01 
-0.3373*3**390*572*0-02 
-0.121001*54*833*8*0  00 
0.31600000000005820  02 
-0. 1**6579663532*790-02 
0.3570717*201695390-01 
-0.399808009*6937350-02 
-0.1131*8289*7837**0  00 
0.31699999999997090  02 
-0. 1998502025*038900-02 
0. 35277189050062380-01 
-0. *593909*837*01650-02 
-0.8336*39652930*900-01 
0.31800000000C02910  02 
-0.24823363602591320-02 
0.3*79013*503057360-01 
-9.51 367127480499690-02 
-0,32*1560382565*660-01 
0.3190000000000S73D  02 
-0.288*31763758*5220-02 
0. 3*25227530872*020-01 
-0.560671*39832*7190-02 
0. 38636*97670268000-01 
0.32000000000000COO  02 
-0.3191*818566950640-02 
0.336718*1793833400-01 
-0.598529*59125*6300-02 
0.128382972312*65*0  00 
0.32100000000005820  02 
-0. 33921505938*268*0-02 
0.33058B0053773303D-01 
-0. 6256*524*639*3890-02 
0.235115630898*6280  00 
0. 32199999999997090  02 
-C. 3*76*325077*65780-02 
0. 32*2*56269203*620-01 


0-11307383716727700  05 
0.0 

0.39705020607300000  0* 
0.25*398973352780*0  03 
0. *9094892**8017010  03 
0.11306848C0738703D  05 
0.0 

C.3970498825**00000  0* 
0.25**089*338563650  03 
0.4909703*3139*8370  03 
0.11306313035102650  05 
0.0 

0.397C4955901530COD  0* 
0.25441866170958540  03 
0.9909923*516095660  03 
0.1130577798*0*7780  05 
0.0 

0.3970*9235*8600000  0* 
0.25**282143*710810  03 
0.49101*72916863580  03 
0.11305242258770350  05 
0.0 

0.39704891195700000  C* 
0.25**3776818746320  03 
0. *910377*819506940  03 
0.  1130*705*8812063!)  05 
0.0 

0.3970*8588*2800000  0* 
0.25***7*39*3667520  03 
0.49106167598251110  03 
0.1130*167526*123*0  05 
0.0 

0.3970*826*89900000  04 
0.25**5733785730770  03 
0. *9108636972099980  03 
0.11303628*51769160  05 
0.0 

0.3970*79*137000000  0* 
0.25**676051*766100  03 
0.49111113961398960  03 
0.11303086561399780  05 
0.0 

0.3970*76178*100000  0* 
0.259*78285131*1560  03 
0.49113591219*09*70  03 
0.113025*8363927600  05 
C.O 

0.3970*729431200000  0* 
0.25**89*05511437*0  03 
0.4911619940123647O  03 
0.113020085686826*0  05 
0.0 

0. 3970*697078300000  0* 
0.25*50106371885820  03 
0. *911886291*8*0210  03 
0.11301*700716998*0  05 
O.C 

0.1970*66*725*00000  0* 
0.25*51329399682*50  03 
0,491215759136*1680  03 


-0.536*0363121*13660  01 

0.0 

0,157*90*9369891*00-01 
0.1 6859251 *85*9*620-02 
0.1011256C60100415D  00 
-0,5351867755*367290  01 
0.0 

0.1562772*385115050-01 
0,16859537225020380-02 
0,97932*60120829500-01 
-0.53*09388*35015140  01 
0.0 

0,  15419721773639890-01 
C. 1685982 301 03 2570 D-02 
0.960661*6261639700-01 
-0.53530753119302270  01 
0,0 

0.151289929938195*0-01 
0. 16860109159465770-02 
0.95470396699230500-01 
-0.53620490215371530  01 
0.0 

0. 1*761672883000850-01 
0.16060395870702240-02 
0.96081500865231100-01 
-0.53736065504299020  01 
0.0 

0.143261C9 91193629 0-01 
0. 16860683221875510-02 
0.97823921502774500-01 
-0.53854965989411630  01 
0.0 

0. 138328276391*0710-01 
0.16860971 171280050-02 
0.10060594360320680  00 
-0.539549965111*7060  01 
0.0 

0.1329*413**3551390-01 
0. 16861259560180610-02 
0.1043156*709*21660  00 
-0.5*014582840931670  01 
0.0 

0. 12725332384959860-01 
0.16861548116901710-02 
0,108819079*1197490  00 
-0.5401306565437096D  01 
0.0 

0.121416662*5698540-01 
0. 168618364625*0310-02 
0.1139567815925571!)  00 
-0,5393102078*585830  01 
0.0 

0, 11560780 18S45720D-01 
0.16862124110*38310-02 
0.1195459638257*200  00 
-0.5375058129*120250  01 
0,0 

O.11OOO922OO3OD440D-O1 
0.16862*10515295930-02 
0.12538148*13091020  CO 


-O.6*O738592803C9**D-O2 
0.35683*50351609730  OC 
0.323C000000000291D  02 
-0,3*36726571*9779*0-02 
0.31781639376274610-01 
-0.6*2896735*9218210-02 
0.49121105567434140  00 
0.32400000000008730  02 
-0.326020909*8831370-02 
0. 311*3255*1*575260-01 
-0.63160989915*872*0-02 
0,6356*216530721750  00 
0.32500000000000000  02 
-0. 296928*3710961010-02 
0.30522933933616830-01 
-0.60679391147813170-02 
C.7372602455992066D  00 
C. 32600000000005820  02 
-0.25*197721478*3250-02 
0,29934065019972660-01 
-0,56879982960862380-02 
0,9*293072*11209170  00 
0.32699999999997090  02 
-0, 19922**937*978550-02 
0.29389*71761058950-01 
-0.518*0752909386720-02 
0.10992*05373320400  01 
0.3280000000CC02910  02 
-0. 133018657*2598190-02 
0.28900986651978530-01 
-e, *568 19359*2138900-02 
0.12528588280587770  01 
82  CALP1*0.8667,C41P2*0, 
1100011011111110 
0.  33  1.0  2,0 

0.0  220000.0  0.03 

82  CALP1«O.B667,CJILP2*0, 
1100011111111110 
0.33  1.0  2.0 

0.0  220000.0  0.C3 

82  C1LP1»0.8667,CILP2*0< 
1100010011111110 
0.33  1.0  2.0 

0,0  220CO0.C  0.C3 

82  CALPt*0. 8667,CALP2»0. 
1100010111111110 


0.11300933938646950  05 
0,0 

0,39704632372500000  04 
0.25*52611099877910  03 
0. *912*235389661800  03 
0.11300*013847*8570  05 
0.0 

0.3970*600019600000  0* 
0,25*5395*838993*00  03 
0.491270*139702*380  03 
0.11299873751589430  05 
0.0 

0,39704567666700000  0* 
0.25455353019167540  03 
0.49129843594*52950  03 
0.11299352*81085900  05 
0.0 

0.3970*535313800000  C* 
0.25456795460564010  03 
0.49132631355509520  03 
0-11290939086748920  05 
O.C 

0.39704502960903000  04 
0,25458278277014940  03 
0,491354*9098038830  03 
0.11298335122263540  05 
O.C 

0.3970**70608000000  0* 
0.25*597909*1920300  C3 
0.4913851755077768D  03 

0. 11297842147938*10  05 
0.0 

01. DRIPT*-C.02*7,I1IPOT 


-0.5345573629*295660  01 

0.0 

0. 10*80761579897730-01 
0.16862695C0389065D-02 
0.13123975770560610  00 
-0.53032639928778170  01 
0.0 

0,10018880742*98720-01 
0. 16862976867*6*380-02 
0.13688*0316*897560  00 
-0.52*69911889299970  01 
0.0 

0.9633226376486205D-02 
0.1 686325533562456 D-02 
0. 14207093375353600  00 
-0.5175891018*551040  01 
0.0 

0.93*05*17815038350-02 
0. 1606352959969379D-C2 
0.1*655786190920760  00 
-0.50894002807260110  01 
0.0 

0. 915579347320 3365D-02 
0.16863798829*94450-02 
0.  150110811*5807450  00 
-0.4987283305232381D  01 
0.0 

0.90916121 31432590D-02 
0. 16864062191272900-02 
0.15251225**6579420  00 
-0.4869641998379279D  01 
0.0 

TnSTA.ATlIT  PO/PO  11/16/78 


3-C  1 2 3 * 

0.2  0.0 

01.f)RIFT*-0,02*7.I9POT  TH8TA.ATLIT  PO/PO  11/16/78 

3.0  1 2 3 * 

0.2  0.0 

01,OPIPT»-0.02*7,I8POT  THETA, ATLIT  PO/PO  11/16/78 

3.0  1 2 3 * 

0.2  O.O 

C1,DPIFT*-0.02*7,IlfP0T  THETA, ATLIT  PO/PO  11/16/78 


0.  33  1.0  2.0  3.0 

0.0  220000.0  0.03  0,2 

ElfO 


1 2 3 

0.0 


* 


Sample  Output  — MDLCK 


miT  21D  HJUIEUfEB-rUPS  DP- 
H2  CHLP1«O.0667,CJILP2»O.O1, 


POLL  OP/PDSH  OPEB 
DRIFT «-0.0247,IHPUT 


-FLIGHT  RECORD  «l0  / TAPE  33 
THETA, ATLIT  PO/PO  11/16/78 


IRPOT  PARABETERS: 

IDS*  1 LOC(1)* 
K * 329  LOC(2)* 

IEX1*  1 LOC(3)* 
IEX2*  2 IOC (ft)- 
IEX3-  3 LOC(5)- 
IEX»*  «l  LOC(6|* 


1 LOC(7)»  0 L0C{13)*  1 

1 LOC(B)*  0 LOC(19)»  0 
0 LOC(9)«  1 LOC(15)»  0 

0 tOC(IO)*  1 s*  155.000 
0 LOC(11)*  1 G*32. 20000 
0 LOC(12)»  1 TIA*0.0 


EXI*  0. 330000 
EX2-  1.000000 
EX3-  2.000000 
EX9*  3.000000 
BETFIC*  0 
FHO»  2. 37800000D-03 


PLOW*  0.0 

PHIGH'  220000.00 
COLOR*  0.03000000 
CDHIGH-  0.200000 


model  soldtior 


♦ CASE  1 PO  * -1.907542729584629CD  04 

« PI  * 1,87832835644918800  04 

* POIRT  P2  * 0,0 

• FAILDFES  P3  » 0,0 

• « 0 P4  * 0.0 

* P5  * 0.0 

« P6  * 0.0 

* P7  * 0,0 

• FIT  ERROR*  1.26783821634769000-03 


COO  * 9.7858791559805700D-02 

C01  • -3.1127814633765940D  00 
CD2  « 7.5219254076526670D  01 

CD3  * -7.1776141411864490D  02 
CD4  * 2.5315192305099640D  03 

CD5  = 0.0 

CD6  * 0.0 


IRPOT  PARAMETERS: 


IDS*  1 LOC<1>- 
K - 329  LOC(2)- 

IEX1-  1 LOC{3)* 
IEX2*  2 LOC  (4) « 
XEX3*  3 10C(5)  * 
IEX4*  4 LOC(6>* 


1 LOC(7)»  0 LOC  (13)*  1 

0 LOC  (8)*  0 LOC  (14)*  0 

1 LOC  (9)*  1 LOC  (15)*  0 

1 LOC  (10)*  0 S*  155. OOC 

0 LOC  (11)*  1 G»32. 20000 

1 LOC  (12) * C TIA»0.0 


EX1*  C. 330000  PLOW* 
EX2=  1.0PP00C  PHIGH* 
EX3*  2.000000  CDL04- 
EX4*  3.000000  CDHIGH* 
BFTRIC*  0 
FHO*  2.37800000D-03 


0,0 

220000.00 

C.C30000CO 

0.20000C 


nODEL  SOLUTIOH 


CASE  2 

po  * 

PI  * 

POIRT 

P2  » 

FAILDFES 

P3  * 

* 139 

P4  * 

P5  - 

P6  * 

P7  » 

FIT  ERROR* 

ROGO 

1.2572089673847120D  05 
0.0 

-8.830547116378817CD  02 
5.1177917963706350D  00 
0.0 
0.0 
0.0 
0.0 


CDO  * 1.1397611529792790D-01 

GDI  = 0.0 

C02  * 2.2892197472198560D  00 

CD3  * 0.0 

CD4  » 4.9463660472275040D-01 

CDS  * 0.0 

CD6  * 0.0 


ATUIT  2K0  HAWEDTER-PLiPS  UP-  PULL  OP/POSH  OTER  -PLIGHT  RECOBD  HO  / TAPE  33 
H2  CALP1*0.  8667,CALP2»0.01,DRIPT«-0.02a7,rilPDT  THETA, ATLIT  PO/PO  11/16/78 


IIPOT 

IDS* 

PABAHETERS: 
1 LOCCD- 

1 

LOC  (7)  * 1 

LOC  (13)*  1 

EX1* 

0.330000 

PLOi* 

0.0 

K * 

329  LOC(2)* 

1 

LOC{8)*  1 

LOC  (14)*  1 

EX2- 

1.000000 

PHIGH* 

220000.00 

ZEX  1* 

1 LOC<3)« 

0 

IOC  (9)*  1 

LOC(15)-  1 

EX  3* 

2.000000 

COLOR* 

0.03000000 

IEI2* 

2 LOG  (4)* 

0 

LOC(IO)*  1 

S*  155.000 

EX4* 

3.000000 

CDHIGH* 

0.200000 

ZEZ3* 

3 LOC(5)» 

0 

LOC  (11)*  1 

G*32. 20000 

HETBIC*  0 

ZEXH* 

H LOC(6)* 

0 

LOC  (12)*  1 

TIA*0.0 

RHO* 

2.378000000-03 

9 

* CASE  3 

* 

♦ POIRT 

♦ PAILURES 

♦ - 0 


HODEL  SOLUTIOi 


PO  • -1.6727993236693100D  05 
PI  » H.62255639H41576600  OH 

P2  * 0.0 

P3  * 0.0 

PH  ■ 0.0 

PS  « 1.02518083706B0070D  02 

P6  - 3.81676H876H190H90D  04 

P7  ■ -7.587476H09112O24OD  04 


CDO  ■ 1.0578236177750270D-01 
C01  - -2.9522029821300210D  00 
CD2  « 7.1582277591681330D  01 
CD3  - -6.796877H725152030D  02 
CD4  * 2.3604573381351100D  03 
CDS  » -3.790591O36O14545OD-O2 
CDS  * -3.0345692924638160D-02 


♦ PIT  ERROR*  H.0330476066782180D-04 


ATLIT  2MD  HAREUTER-PLAPS  UP-  POLL  Op/POSH  OVER  -PLIGHT  RECORD  40  / TAPE  33 
H2  CALP1*0. 8667, CALP2*0,01,DRIFT«-0. 0247, IRPOT  THETA, ATLIT  PU/PO  11/16/78 


IIPOT 

IDS* 

PARARETBRS; 
1 LOC  (1)  ■ 

1 

LOC  (7)  ■ 0 

LOC  (13)*  1 

EX1* 

0.330000 

PLOW* 

0.0 

K » 

329  LOC  (2)* 

1 

LOC  (8)  * 0 

LOC(14)*  1 

EX2* 

1,000000 

PHIGH* 

220000.00 

IEX1* 

1 LOC(3)» 

0 

LOC(9)»  1 

LOC  (15)*  1 

BX3* 

2.000000 

COLOR* 

0.03000000 

1EX2- 

2 LOC(H)* 

0 

LOC  (10)*  1 

S*  155.000 

EX4* 

3.000000 

CDHIGH» 

^ 0.200000 

IEX3* 

3 LOC (5)* 

c 

LOC  (11)*  1 

G*32.200CO 

METRIC*  0 

lEXH* 

H LOC  (6)* 

0 

LOC  (12)*  1 

TIA*0.0 

RHO* 

2.37800000C 

1-03 

HODEL  SOLOTIOR 


CASE  H 

PO  ■ 

-2.7421717821759680D 

04 

CDO 

1.0170408476HB8630D-01 

PI  • 

2.0739H96227345200D 

04 

CD1 

-3.3236150323255800D  00 

POIRT 

P2  - 

0.0 

CD2 

8.1810452665467010D  01 

FAILURES 

P3  - 

0.0 

CD3 

-7.87772445457139700  02 

» 0 

PH  * 

0.0 

CD4 

2.7685680185972000D  03 

P5  » 

1.5325397679C23000D 

02 

COS 
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FLIGHT  DATA  REDUCTION  PROGRAM  * 2 


432 


User  Instructions  - FDR2 


The  program  Is  written  In  FORTRAN  IV  and  is  designed  to  execute  In 

*''+f  execution  ?lme 

936  000  hv+pc  rtf'"  "laneuver  data  set.  Execution  requires  approximately 

(Ap^endlx^A)!  ?hlsTrog^am'®"' 


(a) 

(b) 

(c) 

(d) 


(3) 

(4) 


(e) 


(f) 

(g) 

(h) 

(i) 

(j) 

(k) 


prints  the  input  data  in  English  or  SI  units, 

solves  as  many  as  18  different  model  sets  of 'power  and  drag 
coefficients,  ^ 

updates  all  rates  for  compatibility, 

calculates  (1)  a bias  for  the  angle  of  attack  values, 

(2)  a 1 /3-power  model  and  Iterates  for  initial  con- 
vergence of  the  coefficients  in  the  lift  expression, 
the  coefficient  values  in  the  lift  expression, 
new  values  of  angle  of  attack  from  the  expression 
of  the  lift  function,  and 

(5)  the  frequency-dependent  corrections  to  the  anqle- 
of-attack  values, 

integrates  the  aircraft’s  equations  of  motion  in  the  x-z  plane  to 
obtain  time  histones  of  both  aircraft  and  flight  path  parameters, 
assuming  airspsed  and  al  + I+ude  are  correci', 
estimates  a specific  fuel  consumption, 

modifies  the  angle-of-attack  values  to  obtain  a better  match  with 
the  aircraft's  trajectory, 

predicts  the  flight  path  trajectory  in  an  iterative  procedure  to 

■'^"g  coefficients, 

S^n-rh  confidence  ieveis  for  the  angie-of-attack  vaiues  and 
the  pitch-angle  values, 

prints  the  output  results  in  English  or  SI  units,  and 
punches  cards  for  stability  analysis. 


The  program  requires  the  specification  of  the  following  input: 

CARD  1 : 

The  title  array  TITLE. 

The  80  characters  of  the  array  TITLE  are  used  as  control  variables 
to  end  execution.  Execution  termination  is  achieved  by  following 
the  last  data  card  with  a title  card  having  only  the  word  END  in 
rne  first  three  card  columns.  It  should  be  observed  that  on  al I 
other  occasions  this  card  behaves  simply  as  a dummy  card.  There- 

supply  additional  data 
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CARD  2: 


(a) 


(b) 


(c) 


(d) 


(e) 


(f) 


The  read  unit  number  IDS: 

IDS  Is  a right-adjusted  Integer  number  occupying  columns  1-5 
and  specifying  that  the  data  Is  to  be  read  from  cards,  magnetic 
tape,  disk,  etc.  The  user  must  supply  the  suitable  job  control 
cards  for  the  tape  and/or  disk  reads.  The  IDS  parameter 
controls  only  the  reading  of  CARDS  33,  34,  and  (35,. ..,34  + 5K) . 
All  other  data  is  expected  in  card  form. 

The  Input-data  print  code  INPUT: 

INPUT  Is  a right-adjusted  integer  number  occupying  columns 
6-10.  If  INPUT  = 0,  the  Input  time  histories  are  printed. 

If  INPUT  = 1,  the  input  time  histories  are  not  printed. 

The  plot  code  I PLOT: 

I PLOT  is  a right-adjusted  integer  number  occupying  columns 
11-15.  If  IPLOT  = 0,  plots  will  be  allowed.  If  IPLOT  = 1, 
no  plots  will  be  allowed. 

The  punch  code  I PUNCH: 

I PUNCH  is  a right-adjusted  integer  number  occupying  columns 
16-20.  If  I PUNCH  = 0,  no  cards  will  be  punched.  If 
I PUNCH  = 1,  cards  will  be  punched. 

The  desired  type  of  input  and  output  units  METRIC: 

If  METRIC  = 0,  the  input  and  output  will  be  in  English  units. 

If  METRIC  = 1,  the  input  and  output  will  be  in  SI  units. 

METRIC  is  a right-adjusted  integer  number  occupying  columns 
21-25.  The  specification  of  METRIC  only  affects  the  listings. 
The  punched  output  is  in  English  units. 

The  lift'  function  code  MTH: 

MTH  is  a right-adjusted  integer  number,  occupying  columns 
26-30,  specifying  the  form  of  lift-coefficient  equation.  The 
fo I lowing  chart  indicates  the  available  forms: 


MTH 

FORM 

0 

c, 

_ 

X 

+ x^a 

L 

0 

1 

Cl 

= 

>^o 

+ x^  a + 

"2^ 

2 

Cl 

— 

^o 

+ x^  a + 

X, 

3 

Cl 

= 

X 

o 

+ x^a  + 

><2“  ^4^ 

""2 

4 

c, 

— 

X 

+ x^a 

L 

o 

5 

<=L 

= 

X 

o 

X 

+ x^  a 

+ x^0 

If  MTH  > 5 or  MTH  < 0,  the  program  sets  MTH  = 0. 


434 


(g) 


(h) 


CARD  3: 

(a) 

(b) 

(c) 

(d) 

(e) 

(f) 

(g) 

(h) 


CARD  4: 
The 


The  method  by  which  the  coefficients  in  the  lift  expression  are 
determined,  MCLCC: 

MCLCC  is  a right-adjusted  integer  number  occupying  columns 
31-35.  If  MCLCC  = 0,  the  lift  coefficients  (x.’s)  are 
calculated  by  a I inear- least-squares  procedure!  If  MCLCC  = 1, 
the  lift  coefficients  (x ,'s)  are  calculated  by  a least-square- 
distance  procedure.  If  the  user  specifies  MCLCC  = 1 and 
the  procedure  is  not,  capable  of  converging,  the  progarm 
defaults  to  MCLCC  = 0. 

The  maximum  number  MAXHPI  of  iterative  attempts  to  improve  the 
power,  lift,  and  drag  coefficients  by  trajectory  predictions: 

MAXHPI  is  a right-adjusted  integer  number,  occupying  columns 
36-40,  with  a maximum  permissible  value  of  5.  MAXHPI  does 
not  control  the  preset  number  of  sub- iterations  between  the 
power-drag  model  solutions. 


The  exponent  EX1  on  the  second  power-coefficient  term. 

The  exponent  EX2  on  the  third  power-coefficient  term. 

The  exponent  EX3  on  the  fourth  power-coefficient  term. 

The  exponent  EX4  on  the  fifth  power-coefficient  term. 

The  exponent  lEXl  on  the  second  drag-coefficient  term. 

The  exponent  IEX2  on  the  third  drag-coefficient  term. 

The  exponent  IEX3  on  the  fourth  drag-coefficient  term,  and 
The  exponent  IEX4  on  the  fifth  drag-coefficient  term: 

EXl , EX2,  EX3,  and  EX4  are  floating-point  numbers  each 
'occupying  10  columns  beginning  at  column  1.  It  should  be 
noted  that  no  two  of  these  exponents  must  have  the  same 
value;  otherwise,  execution  wi I I terminate.  IEX1,  IEX2, 
IEX3,  IEX4  are  right-adjusted  integer  numbers  each  occupying 
5 columns  beginning  at  column  41.  It  should  be  noted  that 
no  two  of  these  exponents  must  have  the  same  value;  other- 
wise, execution  will  terminate. 


power-drag  model  solution  forms  IM0DEL( I ) , 1=1 , . . . , 18: 

IMODEL(I)  are  right-adjusted  integer  numbers,  each  occupying  1 
column  beginning  at  column  1,  specifying  the  model (s)  to  be  used 
for  the  determination  of  the  power  and  drag  coefficients.  The 
general  power  and  drag  coefficient  equations  are 


,EX1 


P = P^  + P^V^-^'  + P^V^^^  + P,V^^^  + and 


,EX3 

3^  ■ '4' 


0,  - C . C * C , ,EX3  , „,EX4 

u 1 2 3 4 
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Through  the  use  of  IMODEL(I),  various  combinations  of  the 
coefficients  can  be  specified*.  If  IMODEL(l)  = 0,  the  model 
will  be  bypassed.  If  IMODEL(I)  = 1,  the  model  solution  will  be 
performed.  It  Is  mandatory  that  at  least  one  model  Is  specified; 
otherwise,  the  program  will  terminate  prematurely.  The  following 
chart  should  be  used  for  the  specification  of  the  desired  model (s); 


IMODELd  ) 

Coefficients  Determined  by  Analysis 

1 = 1 

1 = 2 

^o''^rSQ'S2 

1 = 3 

1 = 4 

1 = 5 

1 = 6 

1 = 7 

1 = 8 

Po»Pi»P2'Sq'*^D2 

1 = 9 

^0'^r^2'‘"DQ’^D2"^D4 

1 = 10 

1 = 11 

^0’^2''^3'Sq'S2 

1 = 12 

Po»P2'’^3'Sq'S2'% 

1 = 13 

Po>P2'^3'Sq’S^  'S2"S3'S^ 

* 

The  user  may  wish  to  specify  different  models  than  those  models  provided. 

In  order  for  this  to  be  accomplished,  the  users  must  change  the  DATA  state- 
ment and  the  INTEGER  statement  In  Subroutine  MODEL.  The  DATA  statement 
assumes  that  18  "different”  models,  each  with  a maximum  of  10  coefficients 
for  the  power-drag  model,  will  be  specified.  The  INTEGER  statement 
indicates  the  numbers  of  unknowns  in  the  models  of  the  DATA  statement. 


Chart  (Continued) 


IMODELd  ) 

Coefficients  Determined  by  Analysis 

1 = 14 

1 = 15 

1 = 16 

1 = 17 

1 = 18 

CARD  5: 

(a)  The  lower  allowable  limit  PLOW  of  the  power  available  In  foot- 
pounds per  second, 

(b)  The  upper  allowable  limit  PHIGH  of  the  power  available  In  foot- 
pounds per  second, 

(c)  The  lower  allowable  limit  CDLOW  of  the  drag  coefficient, 

(d)  The  upper  allowable  limit  CDHIGH  of  the  drag  coefficient, 

(e)  The  thrust  Incidence  angle  TIA  In  radians, 

(f)  The  estimated  Initial  flight-path-angle  bias  TARE  In  radians,  and 

(g)  The  estimated  initial  altitude  bias  HTARE  In  feet: 

PLOW,  PHIGH,  CDLOW,  CDHIGH,  and  TIA  are  floating-point  numbers 
each  occupying  10  columns  beginning  at  column  1.  TARE  and 
HTARE  are  double-precision  floating-point  numbers  each 
occupying  15  columns  beginning  at  column  51. 

CARDS  6,..., 18: 

(a)  The  a priori  value  AP(1)  in  ft-lb,/sec  and  its  weight  WGT(I)  for 

the  first  power  coefficient  P^^,  ‘ 

(b)  The  a priori  value  AP(2)  In  suitable  power  units*  and  Its  weight 
WGT(2)  for  the  second  power  coefficient  P. , 

(c)  The  a priori  value  AP(3)  In  suitable  power  units*  and  Its  weight 
WGT(3)  for  the  third  power  coefficient  P«, 

(d)  The  a priori  value  AP(4)  In  suitable  power  units*  and  Its  weight 
WGT(4)  for  the  fourth  power  coefficient  P,, 

(e)  The  a priori  value  AP(5)  In  suitable  power  units*  and  Its  weight 
WGT(5)  for  the  fifth  power  coefficient  P^, 


Since  the  "coefficients"  of  the  power  and  drag  coefficients'  equations, 
given  in  the  discussion  of  CARD  4,  and  the  lift  coefficients'  equation, 
given  In  the  discussion  of  CARD  2(f),  are  user-dependent,  the  user  must 
specify  the  a priori  values  In  suitable  units. 
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(f)  The  a priori  value  AP(6)  and  its  weight  WGT(6)  for  the  first  drag 
coefficient  , 

(g)  The  a priori  value  AP(7)  In  suitable  drag  units*  and  its  weight 
WGT(7)  for  the  second  drag  coefficient  C-.  , 

^1 

(h)  The  a priori  value  AP(8)  in  suitable  drag  units*  and  Its  weight 
WGT(8)  for  the  third  drag  coefficient  C»  , 

^2 

(i)  The  a priori  value  AP(9)  In  suitable  drag  units*  and  its  weight 
WGT(9)  for  the  fourth  drag  coefficient  C , 

^5 

(j)  The  a priori  value  APdO)  In  suitable  drag  units*  and  its  weight 
WGT(IO)  for  the  fifth  drag  coefficient  , 

‘ • ^4 

(k)  The  a priori  value  APdl)  and  its  weight  WGTdl)  for  the  lift  . 

coefficient  C|^  , 

“o 

(l)  The  a priori  value  AP(12)  in  per  radian  and  its  weight  WGT(12) 
for  the  lift  coefficient  , and 

a 

(m)  The  a priori  value  APd3)  in  suitable  lift  units*  and  its  weight 

WGT(13)  for  the- lift  coefficient  C|^  : 

a 

X 

AP(1)  and  WGTd)  are  double-precision  floating-point  numbers 
each  occupying  20  columns  beginning  at  column  1.  Each  of  the 
thirteen  (13)  input  cards  contains  the  AP(1)  and  WGT(I)  that 
correspond  to  the  coefficient  under  consideration.  A zero 
weight  on  any  of  the  a priori  values  prevents  the  application 
of  an  a priori  value  to  that  coefficient. 


CARD  19: 

(a) 

The 

plot  code 

(b) 

The 

plot  code 

(c) 

The 

plot  code 

(d) 

The 

p lot  code 

(e) 

The 

p 1 ot  code 

(f) 

The 

plot  code 

(g) 

The 

p 1 ot  code 

(h) 

The 

plot  code 

d) 

The 

p 1 ot  code 

(j) 

The 

plot  code 

(k) 

The 

plot  code 

(1) 

The 

plot  code 

(m) 

The 

plot  code 

IPd ) for  weight, 

IP(2)  for  pitch  angle, 

IP(3)  for  pitch  rate, 

IP(4)  for  airspeed, 

IP(5)  for  density, 

IP(6)  for  angle  of  attack, 

IP(7)  for  static  temperature, 
IP(8)  for  acceleration, 

IP(9)  for  angle-of-attack  rate, 
IPdO)  for  altitude, 

IPdl)  for  altitude  rate, 

IPd2)  for  altitude  acceleration, 
1P(13)  for  vertical  acceleration. 


(See  previous  note). 


(n) 

(o) 

(p) 

(q) 

(r) 


The  plot  code  IP(14)  for  elevator  or  stabilator  deflection. 

The  plot  code  IP(15)  for  lift  coefficient  versus  angle  of  attack. 

The  Plot  code  IP(16)  for  drag  coefficient  versus  angle  of  attack. 

The  plot  code  IP(17)  for  lift  coefficient  versus  drag  coefficient, 

and 

The  plot  code  IP(18)  for  power  available  versus  airspeed: 

If  IP(l)  =0,  a plot  Is  produced  for  the  "P'th  time  history. 
If  IP(I)  = 1,  no  plot  Is  produced  for  the  "l"th  time  history. 
IP(I)  are  right-adjusted  Integer  numbers  each  occupying  one 
column  beginning  at  column  1. 


CARDS  20,..., 32: 


(a)  The  minimal  allowable  constraint  CRMIN(I)  and  the  maximal  allowable 
constraint  CRMAX(I)  for  the  power  coefficient  P*, 

(b)  The  minimal  allowable  constraint  CRMIN(2)  and  tRe  maximal  allowable 
constraint  CRMAX(2)  for  the  power  coefficient  P¥, 

(c)  The  minimal  allowable  constraint  CRMIN(3)  and  the  maximal  allowable 
constraint  CRMAX(3)  for  the  power  coefficient  P«, 

(d)  The  minimal  allowable  constraint  CRMIN(4)  and  the  maximal  allowable 
constraint  CRMAX(4)  for  the  power  coefficient  P#, 

(e)  The  minimal  allowable  constraint  CRMIN(5)  and  the  maximal  allowable 
constraint  CRMAX(5)  for  the  power  coefficient  P¥, 

(f)  The  minimal  allowable  constraint  CRMIN(6)  and  the  maximal  allowable 
constraint  CRMAX(6)  for  the  drag  coefficient  , 

(g)  The  minimal  allowable  constraint  CRMIN(7)  and  tRe  maximal  allowable 
constraint  CRMAX(7)  for  the  drag  coefficient  C*  , 

D 4 

(h)  The  minimal  allowable  constraint  CRM  IN (8)  and  the  maximal  allowable 
constraint  CRMAX(8)  for  the  drag  coefficient  C*  , 

(I)  The  minimal  allowable  constraint  CRM  IN (9)  and  t^e  maximal  allowable 
constraint  CRMAX(9)  for  the  drag  coefficient  C*  , 

(j)  The  minimal  allowable  constraint  CRMIN(IO)  and  ^he  maximal  allowable 
constraint  CRMAX(IO)  for  the  drag  coefficient  C^  , 

U A 

(k)  The  minimal  allowable  constraint  CRMIN(II)  and  the  maximal  allowable 
constraint  CRMAXdl)  for  the  lift  coefficient  C*  , 

(l)  The  minimal  allowable  constraint  CRMIN(12)  and  the  maximal  allowable 
constraint  CRMAX(12)  for  the  lift  coefficient  C*  , and 

(m)  The  minimal  allowable  constraint  CRMIN(13)  and  the  maximal  allowable 
constraint  CRMAX( 13)  for  the  lift  coefficient  C*  : 

X 

Since  the  "coefficients"  of  the  power,  drag  and  lift  coefficients*  equations 
are  user-dependent,  the  user  must  specify  the  values  of  CRMIN(I)  and 
CRMAX(I)  in  suitable  units. 
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CRMIN(I)  and  CRMAX(I)  are  double-precision  floating-point 
numbers  each  occupying  20  columns  beginning  at  column  1. 

Each  of  the  thirteen  (13)  input  cards  contains  the  CRMIN(I) 
and  CRMAXd ) that  correspond  to  the  coefficient  under  con- 
sideration. 

CARD  33: 

The  title  array  TITLE: 

The  80  characters  of  the  array  TITLE  are  used  for  identifying 
output.  TITLE  is  provided  by  the  first  card  of  the  punched 
output  of  the  FDR1  program. 

CARD  34: 

(a)  The  total  number  of  points  K in  the  data  set, 

(b)  The  aircraft's  wing  area  S in  square  feet,  ^ 

(c)  The  sea- 1 eve  I atmospheric  density  RHO  in  slug/ft  , 

(d)  The  acceleration  due  to  gravity  G in  ft/sec^,  and 

(e)  The  total  elapsed  time  for  the  maneuver  TT  in  seconds: 

K is  a right-adjusted  integer  number  occupying  columns  1-10. 

S,  RHO,  G,  and  TT  are  double-precision  floating-point  numbers 
each  occupying  15  columns  beginning  at  column  11.  These 
values  are  provided  by  the  second  card  of  the  punched  output 
of  the  FDR1  program. 

CARD  35,..., (34  + 5K) : 

The  time  histories  of  time  TIME(I),  weight  Fl(l),  pitch  angle  F2(l), 
pitch  rate  F3(l),  airspeed  F4(l),  density  F5(l),  angle  of  attack  F6(l), 
static  temperature  F7(l),  acceleration  F8(l),  ang le-of-attack  rate 
F9(l),  altitude  FIO(I),  altitude  rate  F1K1),  altitude  acceleration 
F12(l),  vertical  acceleration  F13(t),  and  elevator  or  stabi lator 
def I action  FI 4( I ) : 

The  variables  TIME(I)  and  FI ( I ) through  F14(l)  are  double-precision 
floating-point  numbers  each  occupying  25  columns.  These  variables 
are  provided  by  the  remaining  punched  output  of  the  FDRl  program. 

For  a given  run  consisting  of  more  than  one  data  set,  cards  1 through 
(34  + 5K)  must  be  specified  for  each  data  set. 
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Program 


c 

FBOGBiS 

FLIGHT  DATA  BEDUCTIOB  92  ( FDB2  ) F.O.  SHETAHA  G S.B.  FOK 

ML 

1 

c 

ML 

2 

c 

ML 

3 

c 

• • 

ML 

4 

c 

« 

« 

HL 

5 

c 

• 

FLIGHT  DATA  BEDDCTIOH  2 • 

BL 

6 

c 

• 

• 

HL 

7 

c 

• • 

ML 

8 

c 

ML 

9 

c 

ML 

10 

c 

ML 

11 

c 

GlfEM 

VALUES  OP  THE  AIRCRAFT  CHABACTEBISTICS  AID  THE  AIRCRAFT'S 

HL 

12 

c 

FLIGHT  TXHE  UISTOBIES  OF  bZIGHT,  PITCH  ANGLE,  PITCH  BATE,  AIRSPEED 

ML 

13 

c 

DEBSITY,  ABGLE  OF  ATTACK,  STATIC  TEHPEBATOaE,  ACCELEBATIOM , AMGLE- 

ML 

14 

c 

OF- ATTACK  BITE,  ALTITUDE,-  ALTITUDE  BATE,  ALTITUDE  ACCELEBAtlOli , 

Mi. 

15 

c 

TEBTICAL  ACCELEBATIOB,  AID  ELEVATOR  (OB  STABILATOR)  DEFLECTIOH, 

HL 

1b 

c 

THIS 

PROGBAH  PEBFOBHS  THE  FOLLCtfllG: 

ML 

17 

c 

ML 

18 

c 

1) 

PBIRTS  INPUT  DATA  IN  EIGLISH  OB  SI  UNITS 

HL 

19 

c 

ML 

20 

c 

2) 

SOLVES  DP  THROUGH  18  DIFFERENT  HODEL  SOLUTIONS  FOB  POVEB 

ML 

21 

c 

AND  DRAG  COEFFICIENTS 

HL 

22 

c 

HL 

23 

c 

3) 

CALCULATES  A BIAS  FOB  THE  ANGLE -OF-ATTACK  VALUES 

ML 

24 

c 

ML 

25 

c 

UPDATES  ALL  BATES  FOB  COHPATIBILITY 

HL 

26 

c 

ML 

27 

c 

S) 

COMPUTES  A 1/3-PONER  HODEL  ITE2ATI0N  FOR  INITIAL  CONVERGENCE 

ML 

28 

c 

ML 

29 

c 

b) 

COMPUTES  THE  LIFT  COEFFICIENTS 

HL 

30 

c 

ML 

31 

c 

7) 

INSPECTS  THE  ANGLZ-OF-ATIACK  VALUES  DUE  TO  THE  LIFT  COLf- 

HL 

32 

c 

FICIENTS 

ML 

33 

c 

ML 

34 

c 

8) 

CALCULATES  FREQUENCY-DEPENDENT  CORRECTIONS  TO  ANGLE-OF- 

ML 

35 

c 

ATTACK  VALUES 

ML 

36 

c 

HL 

37 

c 

9) 

INTEGBATES  THE  AIBCBAFT'S  EQUATIONS  OF  MOTION  TO  OBTAIN  TIME 

ML 

38 

c 

HISTORIES  OF  BOTH  AIRCRAFT  AND  FLIGHT  PATH  PARAMETERS  ASSUH- 

HL 

39 

c 

ING  AIRSPEED  AMD  ALTITUDE  ARE  CORRECT 

ML 

40 

c 

HL 

41 

c 

10| 

CALCULATES  A SPECIFIC  FUEL  CONSUMPTION 

ML 

42 

c 

ML 

43 

c 

111 

MODIFIES  ANGLE-OF-ATTACK  VALUES  DUE  TO  THE  IITEGBATIOM  OF 

HL 

44 

c 

AIRCRAFT'S  EQUATION  OF  MOTION 

ML 

45 

c 

ML 

46 

c 

HL 

47 

c 

m 

PREDICTS  THE  FLIGHT  PATH  TRAJECTORY  IN  AN  ITERATIVE  PROCE- 

ML 

48 

c 

DURE  TO  ATTEMPT  AH  IMPROVEMENT  IN  THE  POBEB,  LIPT,  AMD  DRAG 

HL 

49 

c 

COEFFICIENTS 

ML 

50 

c 

HL 

51 

c 

14J 

COMPUTES  CONFIDENCE  LEVELS  FOB  ANGLE-OF-ATTACK  VALUES  AND 

ML 

52 

c 

PITCH-ANGLE  VALUES 

ML 

53 

c 

ML 

54 

c 

15) 

PRINTS  OUTPUT  RESULTS  IN  ENGLISH  OB  SI  UNITS 

ML 

55 

c 

HL 

Sb 

c 

16) 

PUNCHES  CARDS  FOB  STABILITY  ANALYSIS 

ML 

57 

Listing  — FDR2 


C 

ML 

58 

C 

HL 

59 

c 

ML 

60 

C 

THE  FOLLOHIMG 

COMMENT  CARDS  DESCRIBE  THE  NECESSARY  INPUT  FOB  THIS 

HL 

61 

c 

PROGRAM.  FOR 

A BOSE  PBECISE  DESCRIPTION,  CONSULT  THE  USERS  IM- 

ML 

62 

C 

STRUCTIOIS, 

BL 

63 

C 

HL 

64 

c 

HL 

65 

C 

INPUT 

•••  CARD 

1 

HL 

66 

c 

HL 

67 

C 

TITLE 

-> 

FIRST  TITLE  CARO  (DOHMY  CARO,  EXCEPT  FOR  PROGRAM 

HL 

68 

C 

1ERBINATIOM) 

HL 

69 

c 

ML 

70 

c 

HL 

71 

c 

HL 

72 

c 

INPUT 

•••  CARD 

2 

HL 

73 

c 

HL 

74 

c 

IDS 

-> 

READ  UNIT  NUMBER  (ALLOWS  READING  OF  CARDS,  DISK, 

HL 

75 

c 

TAPE,  ETC  OF  PUNCHED  CAROS  FROM  'FDR1') 

HL 

76 

c 

HL 

77 

c 

INPUT 

-> 

CODE  FOB  INPUT  DATA  PRINT 

HL 

78 

c 

INPUT^O  ->  PRINT  INPUT  DATA 

HL 

79 

c 

INPUT-1  ->  HO  PRINT 

ML 

80 

c 

HL 

81 

c 

IPLOT 

-> 

PLOT  CODE 

HL 

82 

c 

IPLOT*0  ->  PLOT 

HL 

83 

c 

IPLOT*1  ->  HO  PLOT 

ML 

84 

c 

HL 

as 

c 

IPUNC8 

-> 

PUNCH  CODE 

HL 

86 

c 

IPUNCH«C  ->  NO  PUNCH 

ML  . 

87 

c 

IPUMCH«1  ->  PUNCH  CAROS 

ML 

88 

c 

HL 

89 

c 

METRIC 

-> 

IMPUT/OUTPUT  PRINT  CODE 

HL 

90 

c 

METBIC«0  ->  INPUT  G OUTPUT  PRINTED  IN  ENGLISH  UNITS 

HL 

91 

c 

METB1C>1  ->  INPUT  G OUTPUT  PRINTED  XI  SI  UNITS 

HL 

92 

c 

HL 

93 

c 

HTH 

-> 

LIFT  FUNCTION  FOBH  CODE 

HL 

94 

c 

HTa=C  ->  CL»X0'X1*A 

HL 

95 

c 

MTH»1  ->  CL«X0«X1*A«X2*B 

HL 

96 

c 

HIH»2  ->  CL«I0*X1*A*X2*A**X3 

HL 

97 

c 

MTH»3  ->  CL»X0*X1*A*X2*A**X3*X44B 

HL 

98 

c 

MTH»4  ->  CL*X0*X1*A**X3 

HL 

99 

c 

BTH=5  ->  CL=X0*X1*A*«X3*X4*B 

HL 

100 

c 

where:  A«AW6LE  of  attack 

HL 

101 

c 

B«PITCU  BATE 

HL 

102 

c 

HL 

103 

c 

MCLCC 

-> 

METHOD  OF  LIFT  COEFFICIEWT  CALCULATIOW 

HL 

104 

c 

HCLCC-O  ->  LIMEAB  LEAST  SQUABES 

ML 

105 

c 

HCLCC«1  ->  LEAST  SQUABE  DISIAWCE 

ML 

106 

C 

HL 

107 

c 

MAXH  PI 

-> 

MAIIMUH  WUHBER  OF  XTEBATIVE  ATTEMPTS  TO  IMPROVE  THE 

HL 

108 

c 

POWER,  LIFT,  AND  DRAG  COEFFICIENTS  BY  TRAJECTORY 

HL 

109 

c 

PRECICTIONS  (-1<HAXHPI<6) 

HL 

110 

C 

ML 

111 

c 

HL 

112 

c 

HL 

113 

c 

INPUT 

•••  CARD 

3 

(CONSULT  USERS  INSTRUCTIONS) 

ML 

114 

c 

HL 

115 

c 

Eli 

-> 

EXPONENT  ON  SECOND  POUER-COBFFXCIERT  TERN 

HL 

116 

c 

HL 

117 

4^^ 


442 


nnnooonnooooooonnnnonnnonoonoooonnnnnnonnoooonnnononnoooooon 


mPOT  •••  CABD  19 

IP(1)  ->  PLOT  CODE  FOR  HEIGHT  TIBE  HISTORY 

IP(1)  -0  ->  REQUESTED 

1P(1)*1  *>  MOT  REQUESTED 

IP (2)  ->  PLOT  CODE  FOR  PITCH  AHGLE  TIRE  HISTORY 

IP(2)«0  ->  REQUESTED 

IP(2)»1  ->  MOT  REQUESTED 

IP (3)  •>  PLOT  CODE  FOR  PITCH  RITE  TIRE  HISTORY 

IP(3)>0  *>  REQUESTED 

IP(J)«1  >>  MOT  REQUESTED 

IP (4)  •>  PLOT  CODE  FOB  AIRSPEED  TIRE  HISTORY 

IP(4)«0  ->  REQUESTED 

IPC4)*1  ->  MOT  requested 

IP(5J  ->  PLOT  CODE  FOR  DEMSITY  TIRE  HISTORY 
IP(5)>0  ->  REQUESTED 

IP{5)«1  ->  MOT  REQUESTED 

IP (6)  ->  PLOT  CODE  FOR  AlCLE  OF  ATTACK  TIME  HISTORY 

IP(6)-0  ->  REQUESTED 

1P(6)»1  •>  HOT  REQUESTED 

IP (7)  >>  PLOT  CODE  FCR  TEMPERATURE  TIRE  HISTORY 

1P<7)»0  ->  REQUESTED 

IP(7)«1  ->  MOT  REQUESTED 

IP (8)  ->  PLOT  CODE  FOR  ACCELERATIOM  TIRE  HISTORY 

IP(8)*0  ->  REQUESTED 

IP(8)«I  •>  HOT  REQUESTED 

IP  (9)  >>  PLOT  CODE  FOR  AMGLE>OF*ATTACK  RATE  TIME  HISTORY 

1P(9)«0  *>  REQUESTED 

IP(9)«1  ->  HOT  REQUESTED 

IP (10)  ->  PLOT  CODE  FOR  ALTITUDE  TIRE  HISTORY 
IP(10)*0  •>  REQUESTED 
IP(10)«1  ->  HOT  REQUESTED 

IP (11)  '>  PLOT  CODE  FOR  ALTITUDE  RATE  TIRE  HISTORY 
1P(11)>0  ->  REQUESTED 
IP(11)>1  '>  MOT  REQUESTED 

IP  (12)  •>  PLOT  CODE  FOR  ALTITUDE  ACCELERATIOM  TIRE  HISTORY 
IP(12)«0  ->  REQUESTED 
IP(12)«1  ->  MOT  REQUESTED 

IP (13)  •>  PLOT  CODE  FOB  TEBTICAL  ACCELERATIOM  TIBE  HISTORY 
IP(13)«0  ->  REQUESTED 
1P(13)«1  '>  HOT  REQUESTED 

IP  (14)  *>  PLOT  CODE  FOB  ELEVATOB/STABI LATOR  TIRE  HISTORY 
IP(14)^0  ->  REQUESTED 
IP(14)«1  ->  MOT  REQUESTED 

IP (15)  ->  PLOT  CODE  FOB  LIFT  COEFFICIEMT  fS  AMGLR  OF  ATTACK 
IP(1S)«0  ->  REQUESTED 


RL 

178 

HL 

179 

HL 

160 

HL 

181 

RL 

182 

HL 

183 

HL 

184 

HL 

185 

HL 

186 

RL 

187 

HL 

188 

HL 

189 

HL 

190 

HL 

191 

HL 

192 

HL 

193 

HL 

194 

RL 

195 

HL 

196 

HL 

197 

HL 

198 

RL 

199 

HL 

200 

RL 

201 

HL 

202 

HL 

203 

HL 

204 

HL 

205 

HL 

206 

HL 

207 

RL 

208 

RL 

209 

HL 

210 

HL 

211 

RL 

212 

HL 

213 

HL 

214 

RL 

215 

HL 

216 

RL 

217 

RL 

218 

RL 

219 

HL 

220 

HL 

221 

HL 

222 

HL 

223 

HL 

224 

HL 

225 

RL 

226 

RL 

227 

HL 

228 

HL 

229 

HL 

230 

HL 

231 

HL 

232 

RL 

233 

RL 

234 

RL 

235 

HL 

236 

RL 

237 

UUUUUUUUUUUUUUUU 


->  lot  fiZQU£ST£0 

IP(U)  ->  PLOT  CODI  POI  0XA6  C0BFP1CI£IT  fS  ilGLB  OF  ITTACI 
IP(16|«0  ->  MQ0£ST£O 
1P(16)«1  ->  iOT  I£QO£ST£D 

IP  (17)  ->  PtOT  CODS  FOR  LIFT  COEFFICIIir  fS  DRAG  C0£FF1CI£IT 
IP(17)*0  ->  R£QU£ST£0 
IP  (17) -I  ->  ROr  R£Q0£ST£0 

IP  (18)  ->  PtOT  CODE  FOR  POBER  ATAIIABLI  fS  AIRSPEIO 
IP(18)«0  ->  REQUESTED 

ip(i8)*i  ->  rot  requested 


C IRPOT 
C 


•••  CARDS  20.  ...  ,32 


CRUR(I), 
CRaiR(2), 
CBSIR(3), 
CRHXR(«), 
CRRIR(S), 
CRR1R(6), 
CRBIR  (7), 
CRniR(8), 
CRI1IR(9). 
CRHIR(IO) 
CRRIR(II) 
CRBIH(12) 
CRntR(13) 


CRBAX(I) 

CSBAI(2) 

CRHAI(3) 

CBBAZ(«) 

CRBAKS) 

CBRAZ(6) 

CBHAZ(7) 

CBBAZ(8) 

CRHAZ(9) 

. CSHAZ(IO) 
» CRBAZ(II) 
. CBBAZ(12) 
. CBRAZ(13) 


'>  aiRIBUB  E 
•>  HlBiaUB  K 
’>  RIRiaUB  E 
•>  aiHiHua  E 
BIBIBUa  E 
aiBIBUB  £ 
aiRiBua  E 
aiRiaua  E 
aiRiana  e 
aiRiaua  s 
aiRiaoB  E 

aiBiBua  £ 
aiiiaoa  e 


aiziBoa 

RAZIBUB 

BAiiaua 

BAXiaua 

RAIiaOB 

RAZIBUB 

RAZIBUB 

RAZIRUB 

RAZIBUB 

RAZIBUB 

RAZIBUB 

BAZIBUa 

RAZIRUa 


COHSTRAIRTS 

COHSTRAIRTS 

COISTRAIHTS 

CORSTRAIRTS 

CORSTRAIRTS 

CORSTRAIRTS 

CORSTRAIRTS 

CORSTRAIRTS 

CORSTRAIRTS 

COHSTRAIRTS 

CORSTRAIRTS 

CORSTRAIRTS 

CORSTRAIRTS 


FOR  PO 
FOR  PI 
FOR  P2 
FOR  P3 
FOR  P« 
FOR  COO 
FOR  CD1 
FOR  C02 
FOR  CD3 
FOR  CD9 
FOR  CUO 
FOR  CtA 
FOR  CUZ 


•••  CARD  33 

TITLE  ->  TITLE  CARD  FOR  BAREOTBR  (PURCHED  CARD  FBOR 


C IRIDT 
C 
C 
C 
C 
C 

C IHPUT  CARD  3A  (PURCBED  CARO  FROR  'PDRI*) 


FORI*) 


Z 

5 

RBO 

6 

TT 


->  RUBBER  OF  POIRTS  IR  DATA  SET 
->  AIRCRAFT'S  BIRG  AREA  IR  SQUARE  FEET 
->  SEA-LETEl  ATHOSPBERIC  DEBSITT  IR  SLUG/FI**3 
•>  ACCELEBATIOR  DOE  TO  GRATITI  IB  FT/SEC**2 
->  TOTAL  ELAPSED  TIRE  FOR  RAREOfER  IB  SECOROS 


C IRFUT 
C 


•••  CARDS  35,  ...  ,(3U»5E)  (PURCHED  CAROS  FROR  'FORI') 

IDERTIFICATIOB  OF  RECESSART  IRPOT  TIRE  HISTORIES 

TIHI(I)  ->  TIRE 
FI  (I)  ->  HEIGHT 


RL 

238 

RL 

239 

BL 

240 

BL 

241 

BL 

242 

RL 

243 

BL 

244 

RL 

245 

RL 

246 

BL 

247 

RL 

248 

BL 

249 

BL 

250 

RL 

251 

RL 

252 

RL 

253 

RL 

254 

BL 

255 

BL 

256 

BL 

257 

BL 

258 

RL 

259 

RL 

260 

BL 

261 

RL 

262 

BL 

263 

BL 

264 

BL 

265 

BL 

266 

BL 

267 

RL 

268 

BL 

269 

RL 

270 

BL 

271 

BL 

272 

RL 

273 

BL 

274 

BL 

275 

RL 

276 

RL 

277 

RL 

278 

RL 

279 

RL 

280 

RL 

281 

RL 

282 

RL 

283 

BL 

284 

BL 

285 

RL 

286 

RL 

287 

RL 

288 

BL 

289 

RL 

290 

RL  291 
RL  292 
RL  293 
BL  29« 
RL  295 
RL  296 
BL  297 


C 

^2(1) 

-> 

PITCH  ANGLE 

C 

F3(I) 

-> 

PITCH  BATE 

c 

F4(l) 

-> 

AIBSPEED 

c 

r5(I) 

-> 

DEBSITT 

c 

r6(I) 

-> 

ANGLE  OF  ATTACK 

c 

F7(l) 

-> 

STATIC  TEHPEBATURE 

c 

18(1) 

-> 

ACCELEBATIOR 

c 

P9(I) 

-> 

ARGLE-OF-ATTACK  BATE 

c 

P10(I) 

-> 

ALTITUDE 

c 

Ml  (I) 

-> 

ALTITUDE  BATS 

c 

F12(I) 

-> 

ALTITUDE  ACCELEBATIOR 

c 

F13(I) 

-> 

TEBTICAL  ACCELEBATIOR 

c 

c 

F14(I) 

-> 

ELEVATOB  (OB  STABILATOB) 

C 

C 


IRPLICIT  REAL*8(A>H,0-Z) 

EXTERNAL  TA,DDT,OODT,ALP.DTA,PHIOEB 

DIBERSIOR  TITLE(20),XHODEL(18)  ,FIT  (2)  .ALPHA(«50)  , THETA  (A50)  .0URf«5 
10)  .AL(«)  ,NRK(1367)  ,IP(18)  ,TRG  (21)  , RHPI  (5)  , IHPATH  (5) 

COBBOR  TIRE  (450)  ,F1  (450)  ,F2  (450)  .13  (450)  ,F4  (450)  ,F5(450)  ,F6(450)  ,F 
17  (450)  , F8  (450)  ,F9  (450)  , P10  (450)  , Fl  1 (450)  ,F  12  (450)  ,F13  (450)  ,F14  (450 
1),C  (450.  11)  ,1(450,1)  , HEAR  (250)  ,CFB(14)  ,SGR  (4)  ,SGD(4)  ,FT1  (450)  ,FT2( 
1450) ,PHRA (450) ,CL (450) ,CD (450) ,11 (450) ,X2  (450) , EX  1 ,EX2,EX3,BX4,C, S 

1,RHO,TIA,EXPX,PLOR,PHIGH,CDLOB,COHIGe, JaEAD,JBRIT8,JPURCa,IEX1,IEX 
12,IBX3,IEX4,HEIBIC,L1,L2.IBQHH(18),IERR 
COBBOR  /LAB2/TCBPT,ICD,HTH,BCLCC 
COBBOR  /LABa/ALPBAl,Pl.PAC(8) .21,22 
COBBOR  /LAB9/A0F(450) 

COBBOR  /LAB1/AP(13),BGT(13).CRHIR(13) ,CRRAZ(13) 

INTEGER  RLLS(6)/2.3,3.4,2,3/,RLSD(6)/2.2,4,4,3.3/ 
data  TRC/O.0DO,5.0D0,10.0o0,15.0D0,20.0DO,25.0DO,30.0D0.35.0D0,40. 
10DO,45.0DO,50,OD0.55.0DO,60.0DO,65.0DO,70.0DO,75.0DO,80.0DO,85.0DO 
1,90.0DO,95.0DO,100.0DO/,IHPATH/6,5,5,5,8/,ZERD/4HEHD  / 


SPECIFI  CARRIAGE  CONTROL  FOR  IRSTALLATIOR 

JREAD-1 

JHRITE«3 

JPURCB>2 

JILOT*0 


1 

2 

C 

C**4 


READ  (JREAD.2)  (TITLE (I)  .1*1,20) 
FORBAT  (20A4) 

CHECK  FOR  PROGRAH  TERHIHATXOR 

IF  (TITLE  (1)  .EQ.  ZERO)  GO  TO  200 

INITIALIZE  CODES 

LPBG-1 

ISPT*0 

LPSS-0 

IEBR*0 

IUP»0 

ISU*0 

IER«0 

IPATH»0 

F1T0K-1.0D-13 

LPRGHX*1 

ITERB*0 


BL 

BL 

BL 

BL 

BL 

BL 

BL 

BL 

RL 

BL 

BL 

BL 

BL 

RL 

BL 

BL 

BL 

BL 

RL 

BL 

RL 

BL 

BL 

BL 

RL 

BL 

BL 

BL 

RL 

BL 

BL 

RL 

RL 

BL 

BL 

RL 

RL 

BL 

RL 

BL 

BL 

BL 

RL 

RL 

BL 

BL 

BL 

BL 

RL 

RL 

BL 

RL 

BL 

RL 

BL 

BL 

BL 

RL 

BL 

BL 


4^ 

4^ 

04 


298 

299 

300 

301 

302 

303 

304 

305 

306 

307 

308 

309 

310 

311 

312 

313 

314 

315 

316 

317 

318 

319 

320 

321 

322 

323 

324 

325 

326 

327 

328 

329 

330 

331 

332 

333 

334 

335 

336 

337 

338 

339 

340 

341 

342 

343 

344 

345 

346 

347 

348 

349 

350 

351 

352 

353 

354 

355 

356 

357 


4^ 


■ ElO  (JKEAD»3)  IDS.IiPOt,IPLOT,IP01CB,l!ETiIC,HTH,HCI.CC,aiiaPI 
3 POBH&T  (815) 


C*«*  CUECI  FOB  EBBOl  II  IDS 
IF  (IUS.LE.3)IOS«JBEiO 
C 

c 


BEiD  (JBEiO,4)  E1UEI2«EZ3,BX»,IEX1,1EX2»IEZ3,IEI4 
4 FOBRXT  (4F10.0,4IS) 


BEAD  (JBEiDfS)  (IflODEL  (1)  •Z«1, 18) 
5 FOBBXT  (18Z1) 


REID  (JBEiD,6)  PLOH, PHIGH.CDLOl.CDHIGH^TIi^TBBE^aTXBB 
6 FOBHXT  (SF10.0»2D1S.0) 


BEiD  (JHEiD,7)  (iP(I)  ,IGT  (Z)  »I>1,13) 
7 FOBHiT  (2D20.0) 


BEAD  (JBEAD.S)  (IP  (I)  , 1-1 , 18) 
8 FOBBAT  (1811) 


BEAD  (JBEA0.9)  (CBBII  (I)  «CBBAX  (I)  .I-l , 1 j) 
9 FOBBAT  (2020.0) 


BEAD  (IDS*  10)  (TITLE(I)  *1-1*20) 
10  FOBBAT  (20A4) 


BEAD  (IOS*11)  K*S*BBO*G,TT 
11  FOBBAT  (I10,4D1S.8) 

DO  14  I«1*K 


1 (I)*F9(I)*F10(I)  *F11(I)*F12(I)  *F13(I)*F14(I) 

12  FOBBAT  (3025.16) 

C 

c 

c 

c 

TEST  FOB  IMCBEASIIG  TIBE 
IF  (I.EQ.1)  GO  TO  14 
IP  (TIBE(I)  .GT. TIRE  (1-1))  GO  TO  14 
BBITE  (JMBITE*13)  I 

13  FOBBAT  (1X*//.10X**PBOGBAB  FOOBD  TIRE  TALOE  - OB  < TIRE  OP  PBEfI 
IS  POUT  AT  PT  *,13) 

GO  TO  1 

14  COITIBOE 

€•••  THESE  TBO  COBBEIT  CABOS  ABE  SOPPLIEO  SOIELX  FOB  THE  OSER  TO  OSE 
C***  AT  HIS  COMTEIIEBCE 


BL 

358 

BL 

359 

HL 

360 

BL 

361 

BL 

362 

BL 

363 

BL 

364 

at 

365 

BL 

366 

HL 

367 

BL' 

368 

BL 

369 

BL 

370 

8L 

371 

BL 

372 

HL 

373 

HL 

374 

BL 

375 

BL 

376 

BL 

377 

BL 

378 

BL 

379 

BL 

380 

HL 

381 

HL 

382 

HL 

383 

HL 

384 

HL 

385 

HL 

386 

HL 

387 

HL 

388 

BL 

389 

HL 

390 

BL 

391 

BL 

392 

BL 

393 

BL 

394 

BL 

395 

HL 

396 

BL 

397 

BL 

398 

HL 

399 

HL 

400 

BL 

401 

HL 
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C^**  CHECK  FOB  BTB  OR  BAXHPl  EBBOBS 
IF  (aTR.LT.O.OB.HTU.GT.S)RTH-O 
RAXaPI-IABS(RAXBPI) 

IF  (RiXHPI.GT.S) HAXRPI-S 
C**«  DSTEBBIME  BODEL  lOBBEBS 
IKR-O 

DO  IS  IL-1*18 

IF  (IRODE1.(IL).BQ.O)  GO  TO  15 

IKB-IKB*1 

IEQIB(IKB)-IL 

15  CCITIBOE 

C**«  CHECK  FOR  BODEL  EBBOB 

IF  (IKB.EQ.O)  BBITE  (JBRITB*16) 

16  FOBBAT  (1X*//*10X*<  EBBOB  DETECTED  II 
1*  IF  ABI.«) 

IF  (IKR.EQ.O)  GO  TO  1 

Ll-1 

L2-IKR 

C***  PBIIT  TITLE 

BBITE  (JHBITK*17)  (TITLE (I) *1- 1 *20) 


€•••  BBITE  IBPUT  PABABETEBS 


1X3*IEX4*(IH0DEL(I)*I-1*18)  *(IP(I)*I-1*18) 

18  FOBBAT  (1X*//*18X*95(*-')  .//•19X*'IBP0T  PABAHETEBSS • *//*27X* • IDS 


1,F9.6,/*27X**BTH 


1*27X*>IB0D£L(7)  «**I2*2X**IB00£L(8)  -•  *12*  2X*  * IBOOEL  (9)  »•  *I2»2I*‘«  IHO 
1DEL(10)->*Il*2X**IHODEL(11)-**m/^27X,*IHODEL(12)-**Il*2X*»IBODEL 
1(13)»«,I1»2X**IH0DEL(14)«»*I1*2X*<  iaODEL(15)»',I1»2X,«IBODEL(16)-« 
l,I1./*27X*»iaODBL(17)-»*I1.2X,«laOOEL(18)-«*I1,2X*»Ip(lJ-»*I2,2X,' 
IIP  (2)  -•,I2*2X**IP(3)-»*I2,2X*«IP(4)-»*I2*/,27X*'IP(5)-'*12*2X**IP( 
16)-'*I2*2X*«IP(7)»**I2*2X**IP{8)-«,I2*2X**IP(9)»'*I2,2X**IP(10)»** 
1I1*2X,»IP(11)««*I1*/*27X**IP(12)-**I1*2I*»IP(13J-'  *l  1*  2X*  ■ IP  (1 4)  -• 
1,I1,2X**IP(15)-»*I1*2X**IP(16)»»*I1*2X*«IP(17)-«*I1*2X**IP(18)-',I 

iBITE  (JHBITE*19)  (I*AP(I)  *I*HGT(I)  ,I*CBBII  (I)  ,I*CRaAX(I)  *1-1*13) 

19  FOBBAT  (19X,«APC*I2*M»*,1P014.7*2X**BGTC,I2**)«MP011.4,2X*'CB 
1ail(>*I2**}**«1PD13.6*2X**CBBAX(*.l2**)*'«lPDl3.6) 

BBITE  (JBB1TE*20) 

20  FOBBAT  (1X*/*18X*95 (•-•) ) 

IF  (BETBIC.NE.O)  GO  TO  22 
BBITE  (JHBITE*21)  S*BHO*G*TT 

21  FOBHAT  (1X*//*38X*51C*M.A38X*‘*«*49X***',/*38I.'*«,13H  MIBG  ABE 
1A  « *F10.5*6H  FT»*2*20X*»*»*/*38X**** *21H  BEFEBEBCE  DBBSITI  - *F10 
1.8, 11H  SLUG/FT**3,7X***»*/*38X*«***31a  ACCELEBATIOl  DOB  TO  GBAflll 
1 - *F7.4*10H  FT/SEC**2,1X,«***/*38X*«*«,19a  TOTAL  TEST  TIHE  - *F10 
1.4.8H  SECOIDS,12X*»*«*/*38X,****49X*»*«,/,38X*51  ('•')) 

GO  TO  24 

22  SXa-S*0.3048D0**2 
BHCR-RH0*515.38D0 
GXB«G*0.3048D0 
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BL 
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HL 
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uaiTB  <JilBlT£,23)  SIN,  BHOB,GZfl,TT  0L 

23  POBflAT  (1I,//,3BX,51(»*»)  #/*38I,«**,49X,«**,/*38X,***,13fl  UING  &SE  HL 
13  » »rii.s,sa  a««2»20x,***«/«38x«*«s2ia  bepzxemce  density  » ,M2.  hi. 

18, 8H  KG/a**3,6X,**',/,38X,*«««31H  XCCELEBXTIOH  DUE  TO  GBXTITY  - ,P  HL 
18.4,9a  H/SEC**2,1X,»** ,/,38X,«*»,t9H  TOTAL  TEST  TIHt  « ,P10,4,8H  S RL 


1ECCHDS,  12I,*»«,/,38X,**»,49X,«**,/»38X,51  (•••!)  «1- 

C«*«  CHECK  POB  INITIAL  INPUT  AND  HODIPIEO  INPUT  PBINTOUT  NL, 

24  IP  (INPUT. IE. 0)  GO  TO  47  RL 

25  IF  (HETBIC.NE.O)  GO  TO  28  RL 

IP  (ISH.EQ.O)  HBITE  (JNBIT£,26)  LPBG  RL 

IF  (ISU.NE.O)  HBITE  (JHRITE,27)  LPBG  RL 


26  POBHAT  (1X,//,31X,68(»**),/,31X,*4»,66X,***./#31X,'*', 121, 'INITIAL  HL 

1 INPUT  DATA  (FOB  PBOCBAH  LOOP!' ,I2,'| • , 14X , • •• ,/,3 IX ,66X, • • * ,/  HL 
1,3U.68('*'J,/,6X,121('*'),/.6X,'*',19I,'|  • , 19X,  • | , 19X,»  | • , 1 9X,  • | HL 
1',19X,' I ',19X, 6X,'*',4X, 10UDATA  P0INT,5X,'|' ,7X,4HTIHE,8X,' | RL 
1',6X,bHHSIGUT,7X,* |*,3X,11HPITCU  ANGLE, SX, • | • ,4X, lOUPITCU  BAT£,SX,  HL 
1'I  ',5X,8HAIBSPEED,6X,'*',/,6X,'*'.19X,'|',6X,6H(SECS|  ,7 X, • | • ,7X,5H  HL 
1 (LBP) ,7X,'| >,4X,9H (BADIANS) ,6X,' ( • ,3X, 12H (BAOIAN/SEC) ,4X,' | • ,SX,8H  RL 
1 (PI/SEC) ,6I,'*',/,6I,'*',19X,'i',19X,'r,19l,'|',19X,'J',19X.'|',1  HL 
19X,  61,  ••M  19  (•-•»,  •••!  HL 

27  POBHAT  (1X,//,31X,68('*')  ,/,31X,'*',66X,'»',/,3U,'**,14X,'H0DIPIE  HL 
ID  DATA  (POB  PBOGBAR  LOOP# 12, •)', 17X 31 X ,66 X, ,/,3 1 X,  HL 
168  C'*'|*/.6X,121('*'J,/,6X,'»*,19X,'| •,I9X.'|',19X.'1',19X,'|',19X  HL 
1,' I 19X,**' ,/,6X,'*',4X,10HDATA  POINT, 5X, • 1 • ,7X, 4HTIHE, 8X, *1*, 6X , HL 
16HHEIGUT,7Z,* I •,3X,11HPITCH  ANGLE,SX,> J',4X,10UPZTCa  NATE ,5X, • | , 5 HL 
1X,8HAIB5P£ED,6Z,'**,/,6X,*«',19X,'|',6X,6H (SECS) ,7X,« | • ,7 X,SH (LBP)  HL 
1»7X,'|',4X,9H (BADIANS)  ,6X,« ) • ,3X,12H (BADIAN/SEC)  ,4X,' | • , 5X, 8H (PT/S  RL 
1EC) ,6I,'*»,/,6X,'*',19X.'|',19X,'|',19X,'1',19X,'| *,19X,*i ',19I,'*  HL 


1»,/,6X,'*M19(*-')  ,'••)  HL 

GO  TO  31  HL 

28  IP  (ISH.EQ.O)  HBITE  (JHBITE,29)  LPBG  HL 

IP  (ISH.NE.O)  HBITE  (JHEIT£,30)  LPBG  HL 


29  POBHAT  (1X,//,31X,68('*')./,31X,'*',66X,'*',/,31X,**',12X. 'INITIAL  HL 

1 INPUT  DATA  (POB  PBOCBAH  LOOP* ', 12,') ', 14X,'«' ,/, 3 IX, ■*' ,66X, ■•' ,/  HL 
1,31X,68('*')  ,/,6X,121 ('••) ,/,6X,'*',19X,'| ',19X,' | ',19X,»  |',  19X,' ) HL 
1 ',19X,'| ',19X,**',/,6X,'*',4X, lOHDATA  POINT, 5X,' | ' ,7X,4HTIHE, 8X, • | HL 
1',eX,6HHElCHT,7X,' I ',3X,11HPITCH  ANGLE ,SX, ' | ', 4X, 1 OUPItCB  BATE,5X,  HL 
1'  I ',5X,8HAIBSPEjiD,6X,'*',/,6X,'*',19X,'|  ',6X,6H(SECS)  ,7X,'  |',5X,9H  HL 
1 (NEMTONS)  ,5X,' l',4X,9H (BADIANS) ,6X,' 1 ',3X, 12H(BADIAN/SEC)  ,4X,'|',6  HL 
1X,7H(H/SEC),6X,'*',/,6X,'*',19X,'|',19X,'| '.19X,'|',19X,'|',19X,'|  HL 
l',19X,'*',/,6X,'*',119('-')  ,'*')  HL 

30  POBHAT  (1X,//,31X,68('*')  ,/,31X,'*',66X,'*',/,31X,'*',14X,'R00IPIE  RL 
10  DATA  (POB  PBOGBAR  LOOP* • ,12, ')• ,17X, 31X ,'«• ,66X, *4',/, 31X,  HL 
168('**) ,/,6X,121 ('*'),/,6X,'*',19X,'(',t9X,'|',19X,'|',19X,'|',19X  HL 
1,' I', 19X,'*',/,6X,'*',4X, lOflDATA  P01NT,SX, • | • ,7X,4aiIHE,8X,* | • ,6X,  HL 
16aNEIGHT,7X,'| ',3X,11HPITCH  ANGLE, 5X ,' | • ,4X, 10 BPITC8  BATE, 5X, • ) ' , S RL 
1X,8HAIBSPEEO,6X,'**,/,6X,'*',19X,' |',6X,6U (SECS) , 7X, ■ | • ,5X, 9U (BEBT  HL 
IONS)  ,5X,'  l',4X,9H  (BADIANS)  ,6X,'l  ',3X,  12U  (BADIAN/SEC)  ,4X,>  1 « ,6X,78(  HL 
IH/SEC) ,6I,'*',/,6X,'*',19X,'|',19X,'| ',19X,'|',19X,'|',19X,'|',19X  HL 


1. *••*/. 6X,»*',119('-'),'*')  HL 

31  IP  (HETBIC.NE.O)  CO  TO  4l  HL 

C*44  HBITE  INPUT  IN  ENGLISH  UNITS  HL 

DO  32  I>1,K  HL 


32  HBITE  (JHB1T£,33)  I , TIRE  (I)  ,P  1 (I)  ,P2  (I)  ,P3  (1)  , P4  (1)  HL 

13  POBHAT  (6X, '•',7X, 13, 9X,'|',6X,P7. 3, 6X,'|',4X,P10. 4, 5X,'|', 31, P11.  HL 
17,SX,*| ',4I,P1C.7,5X,' |',5X,P8.4,6X,'*')  HL 


HBITE  (JNSITE,34) 


HL 


34  POBHAT  (6X,'*' ,119I,'*',/,6X,121  (•♦') ,/,6X,'*',19X,' |',19X,' |'.19X  HL 
1,M*  » 19X,'|',  m,'  I',  19X,'*',/,6X,'*',4X,10aDAIA  POI  HT,5X,  • | ' ,7X,4  HL 
1BTlHE,8X,'|',SX,7liD£NSITT,7X,'|',2X,15RANGLE  OP  ATTACK  ,2X  ,' | ',  4X,  1 HL 
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11BTERPEBATURE,4X,' | • , 3X, 12HACC£LEBATION,4X ,/,6 X, ■ , 19X,' 1 ',6X  RL 

I, 6H  (SECS)  ,7X,'  |',3X,  128  (SL0G/PT*43)  , 4X,'  | ' ,4X,9H  (RADIANS)  ,6X,'  | ' ,6  RL 

II, 78  (DEG-B)  ,6X,'|«,4X,11H(PT/SEC**2)  ,4X 6X, 1 9X, ' | ',  191,  ' HL 

1|',19X,'  |',19X,'  |',19X,'|',19X,*4',/,6X,'*',119('-')  ,'••)  HL 

DO  35  1-1, K HL 

35  HBITE  (JBBITE,36)  I,TIRE  (I)  ,P5  (1)  ,P6  (I)  ,P7  (I)  ,P8  (I)  HL 

36  POBHAT  (6X,'*',7X,I3,9X,' |',6X,P7,3,6X,'|',4X,P10.8,5X,'| ',4X,P11.  HL 

17,4X,>|',7X,P6.2,6X,'|«,4X,P9.5,6X,'4')  RL 

HBITE  (JHB1TE,37)  HL 

37  POBHAT  (6X,'*',119X,'*',/,6X,121('*'))  rL 

HBITE  (JHBITE,38)  rL 

38  POBHAT  (6X,'*',12X,'|'.10X,'|',22X,'J',10X,'|',15X,'|',13X,'|',14X  HL 

1.» I '•16X,'*',/,6X,'*', IX, lOHDATA  POINT, IX, • | • ,3X,4HTIHB,3X, ' | ', 1 X,  RL 
120HANGLE -OP-ATTACK  BATE, 1X,' | • , 1X ,8HA LTITUDE, 1 I, ' | ' , 1X , 1 3HALTITUDE  HL 
1 BATE,1X,'|',1X,11HALT.  ACCEL. , 1 X, > | ', 1 X, 12HTERT.  ACCEL. , 1X , >(', 1 X HL 
1,14HELEY.  DEFLECT., IX,'*', /,6X,'*',12X,'|' ,21,68 (SECS) ,2X,'  |' ,5X,1  HL 
128 (BADIAN/SEC) , 5X,' I ',3X,4H(PT) ,3X,< 1 • ,4X, 88 (PT/SEC) , 3X, • ( ' , 1X , 1 1 8 HL 
1 (PT/SBC**2),1X,'|',21,11H(PT/SEC**2) ,1X,'| ',3X,9H(aADIANS)  ,4X,'*«,  HL 
1/,6I,**',12X,'|',10X,'|',22X,' |',10X,'|',15X,'|',13X,'|',14X,'|',1  HL 
16X,'*',/,6X,'**,119('-'),'**)  RL 

HBITE  (JHBITE,39)  (I,TIHE  (I)  , P9  (I)  , P 10  (I)  , P1 1 (I)  , P12  (I)  ,P  1 3 (1|  ,P  1 4 HL 

1(1), 1-1, K)  RL 

39  POBHAT  (6X,'*',4X,I4,4X,'|',2X,P6.3,2X,'|',5I,P12.9,5X,'|',1X,P8.2  RL 
1*1X.*I',4I,P7.2,4X,'|',2X,F8.2,3X,'|',4X,P6.2,4X,'|',4X,P8.5,4X,'*  HL 

HL 

HBITE  (JHBITE,40)  rL 

40  POBHAT  (6X,'*',12X,'|',10X,'|',22X,'|',10X,'|',15X,'|',13X,'|',14X  HL 

1, 'I', 16X,'*',/,6X,121 (•*'))  HL 

IP  (IPATH.NE.O)  CO  TO  174  rL 

IP  (ISH.NE.O)  GO  TO  150  rL 

GO  TO  47  RL 

C***  HBITE  INPUT  IN  SI  UNITS  rL 

41  DO  42  1-1, K RL 

BS-P1 (I) *4.448200  HL 

fS»P4  (I)  *0.304800  RL 

42  HBITE  (JHBITE,33)  1,T1RE  (I)  , HS, P2  (1)  , P3  (I)  ,TS  RL 

HBITE  (JHBITE,43)  rL 

43  POBHAT  (6X,'*',119X,'*',/,6X,121 ('*•) ,/,6X,'*',19X,« |',19X,' |',19X  HL 

1,' I ',19X,« |',19X,' l',19X,'*',/,6X,'*',4X,108DATA  POINT,5X , ' | • , 7X, 4 HL 
1BTIHE,8X,' |',5X,78DENSITI,7X,' |',2X,15HANGLB  OP  ATTACK, 2 X,' | • ,4X, 1 HL 
1 1UTEnPEBATUBE,4X,' ) ' ,3X,12HACC£LERAT10N,4X ,' *' >/,6X, ' *' , 1 9X,' | • ,6X  HL 
1,6  8 (SECS)  ,7X,'  |',4X,98(KG/H**3),6X,'  | ',  4X,  98  (BADIANS)  ,6  X,  « J > , 6X,  78  HL 
1 (DEC-K),6X,'|',4X,108(H/SEC**2),5X,'*',/,6X,'*',19X,'J*,19X,' J',19  HL 
1X,'|',19X,'|',19X,'|«,19X,'*',/,6X,'*',119  (•-•),'*')  HL 

DO  44  1-1, X HL 

DS-P5(I)  *515.3800  RL 

AS-P8  (I)  *0.3048DO  rL 

TK-5.0D0/9.OD0*(P7(I)-491.72D0) *273.1800  RL 

44  BBITE  (JHBITE,36)  I,TIHE  (I)  ,DS,P6  (I)  ,TK,  AS  RL 

BBITE  (JHBITE,37)  rL 

HBITE  (JHRITE,45)  rL 

45  POBHAT  (6X,'*',12X,'|',10I,'»',22X,'|',10X,'|',15X,'|',13I,'|M4X  HL 
1,'|',16X,'*',/,6X,'*',1X,1080ATA  POINT , IX, ■ | , 3X,4 8TIHE,3 X, ■ | , 1 X , BL 
120BANGLE -OP-ATTACK  RATE, IX ,' | ', IX, 8HALT1TU DB, IX ,' | ', 1 X , 1 38 ALTITUDE  BL 


1 BATE,1X,')',1X,118ALT.  ACCEL.,1X.'|',1X,12afEBT.  ACCEL. , 1X, « | ', 1X  HL 
1,14HBLBf.  DEPLECT.,1X,'*',/,6X,'*',12X,'|',2X,68(SECS),2X,'|',5X,1  HL 
128 (BADIAN/SEC) ,5X, ' | ', 1X,88 (HETEfiS) • 1 X , • | • , 41, 78 (H/SEC) , 4X, • | • , 2X,  HL 
110H{H/S£C**2),1X,'|',2X,10H(R/S£C*«2),2X,'  I',  3X, 98  (BADIANS)  ,4X,'*«  RL 
1./,6X,'*',12X,'I',10X,'|',22X,'|',10X,'|',15X,'|',13X,'|',14X,'|',  HL 
1 16X,  ' *',/,6X,'*',  119  (•-•),  ••')  HL 
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00  «6  I>1«K 

HL 

598 

HS-riO(l)  *0.304800 

RL 

599 

H0S»ri1 (I) *0.304800 

HL 

600 

HODS-f  12  (11  *0.304800 

BL 

601 

iZS«ri3(I) *0.304800 

HL 

602 

«6 

WRITE  (JHR1TE.39)  I»TIHS(I1  •F9  (I)  •aS,8DS«B 

00S,AXS,F1«(I) 

HL 

603 

WRITE  (JWRITE.40) 

HL 

604 

c*«* 

CBICK  FOR  PROGRia  OIRECTIOR 

HL 

605 

IF  (IPATH.RE.O)  GO  TO  174 

HL 

606 

IF  (ISW.WE.O)  GO  TO  150 

BL« 

607 

c*** 

CALL  AODEL  EZTRiCTIOR 

HL 

608 

• 7 

CItL  0ODEL(K,LPRG»FIT,RRB) 

BL 

609 

IP  (lERB.RE.Ol  GO  TO  1 

HL 

610 

c*** 

CHECK  FIT  ERROR 

BL 

611 

IF  (LPRG.EQ.I.UD.FIT(LPRG).EQ.1. 00*80)  GO 

TO  1 

BL 

612 

IJKL-1 

HL 

613 

IF  (LPBG.GT.1)IJXL«2 

BL 

614 

c*«* 

STORE  BEST  HODEL  COEFFICIEHTS 

HL 

615 

CALL  FITERB(FIT«tJXL.CFfl) 

HL 

616 

IF  (LPBG.KE.1)  GO  TO  49 

BL 

617 

OETERNIWE  HAXIBUH  PITCH  AlCLE  ABO  AIGLE  OF 

ATTACK 

HL 

618 

AHAX«F6(1) 

BL 

619 

THAX-F2(1) 

BL 

620 

00  48  I-1«K 

HL 

621 

ALPHA  (1)>F6(I) 

BL 

622 

THETA(1)«F2(I) 

RL 

623 

IF  (DABS  (F6  (I)  ) .GT.OABS(ABAZ)}  AnAX«F6(I) 

BL 

624 

<18 

IF  (0A8S(F2(I)  ) .GT.DABS(TaAX))TaAX«F2(I) 

BL 

625 

CHECK  FIT  ERROB 

BL 

626 

<19 

IF  (FIT(LPBG)  .LT.FITOK)  GO  TO  50 

HL 

627 

c*** 

CALCULATE  BIAS  IR  ANGLE  OF  ATTACK 

HL 

628 

CALL  ABIAS  (K«LPB6,FIT.aWB) 

RL 

629 

IF  (lERB.RE.O)  GO  TO  1 

BL 

630 

c*** 

UPDATE  RATES  FOR  COHPATIBILITT 

BL 

631 

so 

IF  (lUP.EQ.O)  GO  TO  51 

RL 

632 

CALL  fWI (K«F2,tIHE»F3,00H« 1,15,3.0) 

BL 

633 

CALL  FMI(K,F6,TIHE,F9,0DH, 1,15,3,0} 

BL 

634 

c*** 

CALCULATE  POWER,  DRAG  COEFFICIEWT  ARO  LIFT 

COEFFICIENT 

BL 

635 

51 

S02>S/2.  OOC 

BL 

636 

CALL  CHRGE(SCR) 

HL 

637 

DO  52  I«1,K 

BL 

638 

PWRA  (I)  >CFH  (1)  *CPR  (2)  *F4  (I)  **EX1  *CFH  (3)  *F4  (I)  **EX2*CFB  (4)  *F4  (1)  **E 

BL 

639 

1X3*CFR(S)  *F4  (I)  •*BX4 

BL 

640 

AB«F6  (I) 

HL 

641 

IF  (F8(I) .LT. 0.000)  CALL  SIGHS (SGR ,IEX 1,IEI2,IEX3,1EX4) 

HL 

642 

CD(l)>CFB(6)  *CFH(7)  *SGR(1)  *AB**I£X1*CFB  (8)  *SGH(2)  * AB**IEX2*CFR  (9)  * 

BL 

643 

ISGR  (3)  *AR**IEX3*CFR  (10)  *SGW  (4)  «Aa**I£X4 

BL 

644 

CL(I)«F1  (I)/(S02*F5(I)  *F4(I)**2)*(DC0S(F2(I)-F6(1)  ) *F4  (I)  * (Fi  (I)  -F 

RL 

645 

19  (in/G>0SIH(F6(I)  *T1A)  *PWRA (I)/ (F4 (I)  *P1  (I)  )) 

HL 

646 

IF  (F6(I).LT.0.0D0)  CALL  CHHGE  (SGR) 

HL 

647 

IF  (FIT(LPRG)  .LT.FITOK. ARD.IUP.EU.O)FTI(I) 

*OABSIN  (F11(I)/F4  (1)) 

HL 

648 

52 

COBTIHUE 

HL 

649 

C*** 

CHECK  FIT  EBBOR  AND  BYPASS  COOES 

HL 

650 

IF  (ITEEH.RE.O)  GO  TO  187 

HL 

651 

IF  (FIT(LPBG) .LT.FITOK. ARO. lUP.EQ.O)  GO  TO 

70 

BL 

652 

IF  (FIT(LPRG)  .LT.FITOK. AND. lOP. RE. 0}  GO  TO 

178 

HL 

653 

IF  (LPSS.NE.O)  GO  TO  140 

RL 

654 

LPSS»1 

BL 

655 

c*»* 

CALCULATE  FLIGHT-PATH  ANGLE 

HL 

656 

00  53  1>1,K 

HL 

657 

447 


UBITE  (JilBITE,69) 

70  If  (FXT(LPBG).LT.riTOK)  GO  TO  72 
DO  71  I«1,K 

71  CL(I)>Dail(I| 

C***  OBTilJf  IBIIIIL  XSlItUTES  01  LIFT  COBFFICIEITS 

72  I>TST«0 
£XPI«2.000 
GO  TO  86 

73  IBTST»1 

IF  (IBB. EQ, 129)  BRITE  (JVRITZ«S5) 

IF  (IBS. Eg. 129)  GO  TO  1 

C***  IBIflALIZE  LEBSI-SQOBBB'OISTAMCE  COEFFICIEMTS 
IHTBT»0 
GO  TO  10« 

76  IHTET<1 

AL(1)«CFn  (11) 

AL(2)=CFR(12) 

AL(3)*CFH(1J) 

AL(«)-2.0DO 

HCig»cFa(i6) 

€•••  PRINT  OUT  ESTIRATES 

(*I.(I)»I-1.4),CFa(l4) 

75  FORflAT  (1X,///,68X,*INITIAL  ESTIHATES  OF  LIFT  COEFFICIENTS*  /✓  S3X 

'***  DEiE»an»Tio»  or  «DaB»  or  oh.obis 

IF  (HCLCC.B£.0)ll>NLSD(llTa*1) 

IF  (BCLCC.EQ.O)  CO  TO  87 

CL*S,  IF  BECESSAST,  FOR  PITCH  BATE  OEPENDENCT 

76  7F  UBTH.BQ.O.OB.HTH.EQ.2).OB.i!TH.£Q.6)  GO  TO  78 

77  CL(I)*CL(I)*CFR(1«)  *F3(I) 

C***  ORDER  DATA  FOB  DETEBBIIIMG  LIFT  COEFFICIENTS 

78  CALL  ASCEB(K,CL,F6,X1,X2) 

C***  CHECK  FOR  BEGATIYE  OR  ZERO  X2*S 

JJ.Q 

DO  79  1=1, K 

IF  (X2(Z)  .CT.O.ODO)  GO  TO  80 

79 

80  KH«K*JJ 

IF  (KH.Eg.K)  GO  TO  83 
C***  STORE  7AL0ES  FOR  LATTER  COflPUTATIOl 
DO  81  1=1, JJ 
HKA8(I)*X2(I) 

81  HKAR  (I*JJ)  >X1  (I| 

C***^  ADJUST  BBHAINIHG  POINTS  FOR  LEAST-SQUARE  DISTABCE 
DO  82  I» 1 , Kfl 
XI  (t)«X1  (JJ«I) 

82  X2(I)  «X2  (JJ»I) 

83  LH*0 

C***  PERFOBB  LEAST-SgUABE-DISTANCE  FIT 

CALL  LSD(X2,X1,Ka,AL,N,RBS,La,IER8,JHBITE,HTB) 

IF  (Ltl.NE.O)  GO  TO  86 
ICD=1 

CFB(1  1)«AL(1) 


HL 

778 

HL 

779 

HL 

780 

HL 

781 

HL 

782 

HL 

783 

HL 

784 

HL 

785 

HL 

786 

HL 

787 

HL 

788 

HL 

789 

HL 

790 

HL 

791 

HL 

792 

HL 

793 

HL 

794 

HL 

795 

HL 

796 

RL 

797 

HL 

798 

HL 

799 

HL 

800 

BL 

801 

HL 

802 

HL 

803 

HL 

804 

HL 

805 

HL 

806 

HL 

807 

HL 

808 

HL 

809 

HL 

810 

HL 

811 

HL 

812 

HL 

813 

HL 

814 

HL 

815 

HL 

816 

HL 

817 

HL 

818 

HL 

819 

HL 

820 

RL 

821 

8L  622 
HL  823 
RL  824 
HL  825 
BL  826 
HL  827 
HL  828 
HL  829 
HL  8 30 
HL  831 
HL  832 
HL  833 
HL  834 
at  835 
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CrR(12)«AL(2) 

CrH(U)«AL(3) 

]£KPX>AL(4) 

€•••  CORPOTE  IRTEBCEPT 

IF  (JJ.EQ.O)  GO  TO  m 
TC£PT>UKilB  -CPR  (12)  *11X18  (JJ) 

GO  TO  11« 

C*«*  DEMGLT  TO  LIVEAB  LEiST-SgO&BZS  FIT 

64  IF  ( (HTU.EQ.O.OS.RTU.EQ.2) .08. RTH.EQ.4)  GO  TO  86 
00  85  X*1,K 

65  CL(I)'CL(1)*CFH(14)  *F3  (I) 

66  M*ILLS(HTH*1) 

C**«  PEBFOBH  LIICAB  LE AST-SQ0i8 ES  FIT 

87  «THP1«HTH*1 
00  94  I«1,K 

IF  (F6(I)  .LE.O.O.iKO.RTH.GE.2)  GO  TO  95 
C(t,1]«1.000 

GO  TO  (88,89,90.91,92,93)  ,RTHP1 

88  C(I,2)»P6(I) 

GO  TO  94 

89  C(1,2)-F6(I) 

C(I,3)=F3(I) 

GO  TO  94 

90  C(I,2)>r&(I) 

C(I,3)  *F6(I)  ••EXPX 
GO  TO  94 

91  C(I,2)«F6(I) 

C(I,3)=P6(I)**EXPX 

C(I,4).F3(I) 

GO  TO  94 

92  C(I,2)«F6(I)**EXPX 
GO  TO  94 

93  C(I,2)  •F6(I)**EXPX 
C{I,3)-F3(I) 

94  X(I,1)=CL(I) 

IF  (IMTST.EQ.O)  GO  TO  73 

ICD«2 

GO  TO  103 

95  EZPX=2.CD0 
DO  102  I«1,K 
C(l,1)  >1.0DC 

GOTO  (96,97,98,99,  100,101)  «HTRP1 

96  C(I,2)*F6(I) 

GO  TO  102 

97  C(I,2)*F6(I) 

C(1,3)«F3(I) 

GO  TO  102 

98  C(X,2)«F6(I) 

C(I,3)  >F6(I)*F6(1) 

GO  TO  102 

99  C(I,2)=Fo(I) 

C(I,3)^F6(I)*F6(I) 

C(I.4)-F3(1) 

GO  TO  102 

ICO  C(1,2)=F6(I)*F6(I) 

GO  TO  102 

101  C(I,2)=F6(I)*F6(I) 

C(I,3)>P3(I) 

102  X(I,1)=CL(I) 

IF  (I8TST.EQ.0)  CO  TO  73 


HL 

838 

RL 

8 39 

HL 

840 

RL 

841 

HL 

842 

HL 

843 

RL 

844 

HL 

845 

HL 

846 

RL 

347 

flC 

848 

RL 

849 

HL 

850 

HL 

851 

HL 

852 

HL 

853 

RL 

854 

RL 

855 

RL 

836 

RL 

857 

HL 

858 

RL 

359 

RL 

860 

RL 

861 

RL 

862 

RL 

863 

RL 

864 

BL 

865 

HL 

066 

HL 

867 

RL 

668 

RL 

869 

RL 

870 

RL 

871 

RL 

872 

RL 

87  3 

RL 

874 

RL 

875 

BL 

876 

RL 

877 

HL 

87B 

HL 

879 

HL 

880 

RL 

881 

RL 

832 

RL 

883 

RL 

884 

HL 

885 

HL 

886 

HL 

887 

RL 

888 

HL 

889 

RL 

890 

HL 

891 

RL 

892 

RL 

893 

RL 

894 

RL 

895 

RL 

896 

RL 

897 

ICD-3 

103  CALL  LLSQAa(C,X,E,«,1.450.45C,15,8KA8,IBB,J«tlTEJ 
IF  (IER.EG.129)  BfcITE  (JVBITE,55) 

IF  (lER.Zg. 129)  GO  TO  1 
1C4  CFH(11)  *X  (1,1) 

DO  105  1-12,14 
ICS  CFRdl-O.CDC 

GO  TO  (106,107,108,109,110,111) ,HTHP1 

106  CFR(12)-X(2,  1) 

CO  TO  112 

107  CFR  (12)  -X  (2,1) 

CFR(14)  «X  (i,  1) 

CO  TO  112 

108  CFR(12)  «X(2,1) 

CFR  (13)  -X  (3,1) 

GO  TO  112 

109  CFH(12) -X  (2,  1) 

CFR(ll)  -X  (3,1) 

CFH(14)»X(4,1) 

GO  TO  112 

110  CFR(13) -X  (2,1) 

GO  TO  112 

111  CFn(ii) -x(2,l) 

CFR(14)  =X  (3,1) 

112  LH=0 

IF  (IRTET.EQ.O)  GO  TO  74 
C«**  RBITE  OOT  LIFT  COEFFICIE8TS 
WRITE  (JHRITE,113) 

113  FOBRAT  (1X,//,48X,*LIFI  COEFFICILMTS : BI  LIIIEAB  LEAST  SOUABES*,/) 
GO  TO  116 

114  W81TB  (JVBXTE,115) 

115  FOBRAT  (1X,//,48X,*LIFT  COEFFICIEWTS;  8T  LEAST  SQUARE  OXSIAiCB*,/) 

116  iiaiTE  (J»BITE,117)  CFR  (11)  , CFR  (12)  , CFR  (13)  , EXPX, CFR  ( 14) 

117  FOBRAT  (53X,*CLA0**, 023.16,/, 53X,«CLA  - • ,D23. 16,/, 53X, • CLAX-* , D2 3. 
n6,/,53X,»EXPX-»,023.16,/,53X,*CLQ»*,D23.16,//) 

C***  CHECK  PBOGBAH  DIBECTXON 

IF  (XPATH.ME.O)  GO  TO  150 
C***  CHECK  FIT  EBBOB 
TFX=O.ODO 
DO  123  X-1,X 
GO  TO  (118,120, 121) , ICO 

118  If  (F6(I)  .CT.O.ODO)  CO  TO  119 
CLX-CFfl  (12)  *F6  (I)  ♦rCEPT*HCLQ*F3  (X) 

CL(X)  *CL(I)  «UCLC*FJ(I) 

CO  TO  122 

119  CLX-CFH(II)  *CFR  (12)  ‘FCd)  ♦CFH(13)  *F6  (I)  ••EXPX*HCLQ*F3  (I) 

CL(I)  >CL(I)  *HCLQ«F3(I) 

GO  TO  122 

120  CLX-CPR(II)  *CTH02i  •F6(I)  ♦Crfl(13)  *P6(X)  •*EXPX*CFR  (14)  *F3(I) 

GO  TO  122  % • \ t 

121  CLX-CFfl  (11)  *CFR(12)*F6(I)  ♦CFH(13)*F6  (I)*F6  (X)  ♦CFR  ( 14)  *F3  (Ij 

122  XFX»CL(I)-CLX 

123  TFX»Trx*XFX*XFX 
WBXTE  (JiiRITE,  124)  TFX 

124  FOBRAT  (53X, 'LIFT  COEFPICXEST  FIT  EBBOB-  ',D23-16,//) 

C***  CHECK  FOR  A BfPASS 

IF  (f IT (LPBG) .LT.FITOK)  GO  TO  178 
IF  (TSr.GT. {5*FXT(LPRG)))  GO  TO  140 
C***  READJUST  ABGLE  OF  ATTACK  Bl  RE4TOR-R APHSOB  08  LIFT  bXFBESSXOR 
flCKT-0 


RL 
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HL 

899 

HL 
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RL 
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RL 
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HL 

903 

RL 

904 

RL 
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HL 
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HL 
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RL 

90  8 

RL 
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HL 
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RL 
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HL 
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RL 
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RL 
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RL 
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RL 
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RL 
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RL 
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HL 
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HL 
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HL 
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HL 
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RL 
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HL 
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RL 
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HL 
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RL 

942 

HL 

94j 

RL 

944 

HL 

945 

HL 

946 

RL 

947 

RL 

948 

HL 

949 

RL 

950 

RL 

351 

HL 
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HL 
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RL 
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HL 
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RL 
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RL 
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DO  137  I-1,K 
IC«T*0 
A«F6(IJ 
*2(1)  -A 
XI  (l)-CL(I) 

125  IC«T*ICIT*1 

GO  TO  (126, 127, 128), ICD 

126  If  (A.GT.O.ODO)  CO  TO  127 

j|J*Cf  B (12)  ♦A»ICEPX*HCLQ*f3  (1)  -CL(IJ 

Xpp«0.000 

GO  TO  129 

127  XX«CfB  (11)  ¥Crn  (12)  *A*Cfil(13)  *A**fXPI»CPn(l4)  *f3  ili  -CLili 

XP-CFa(12)*EXPX*Cfl!(13)*A**(EXPX.1.0D0)  ^ * * * 

IPP*EIPX* (EXPX*1.0D0) (EXPX-2.0O0) 

GO  TO  129  ' 

128  XXsCPB  (11)  *071!  (12)  *A*^CPI1(13)  -cL  /li 

XP=CfB(12)  42*079(13)  *X  '-roiinj  rJ(I)  CL(I) 

XPP«2*Cffl(13) 

'•29  bad-  (XP/IPP)*trp/xpp|-2.0D0*(XX/IPp) 

If  (BAO.LT.O.ODO)  GO  TO  131 
If  ((XP*XPP).LT.O.ODO)  GO  TO  130 
A-A-XP/XPP40SQET (BAD) 

GO  TO  132 

130  A>A-ZP/XPP>OSQBT(IAD) 

GO  TO  132 

131  A«A>XP/XPP 
BCiT»flCIT4l 
GO  TO  133 

j®*®S(Al-A)  .LT.  1.0D-15.OE.ICIT.E0.2C)  CO  TO  133 

GO  TO  125 

133  f6(I)-A 

C***  COBPUTE  l£W  LIfT  COEfflCrEBT 
GO  TO  (134,135,136) ,ICD 

134  If  (A.GT.O.ODO)  CO  TO  135 

CL (I)  >Cf8(12)  *A*YCEPT*HCLQ*f3 (I) 

GO  TO  137  ' 

CO*To'l37^''^*^^"*^^****^^*^”*******^**^*^**’'*^ 

137  COBTIIlur  ^ •A4Cffl(13)  *A*A4Cf  H (14)  *f  3 (I) 

If  (HCIT.iE.O)  BBITE  (JHBIT£,138)  BCIT 

138  rOHHJt  (1I,//.9l(,94H..»  onallG  »E»TO»-S»PUSO«  roa  »«GLE  OP  iTIiCK 

CALL  HODBl(K,LPBG,fIT,BlCB) 

If  (lEBR.BE.O)  GO  TO  1 
IDP«1 

If  (flT(LPBG).LT.flTOK)  GO  TO  50 
C***  TEST  fOB  rnpHOVEBBIIT 
SX«fIT(LPRG) 

CALL  fITERa(riI,2,Cffl) 

If  (flT(LPBG).EQ.SX)  GO  TO  140 
^***  D0^139**I  attack  AMO  LIfT  COEff ICIEMTS 

F6  (1)38X2(1) 

139  CL(I)>X1  (I) 

coaaacTioas  to  a.o«  op  amc. 
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BL 
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BL 
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HL 
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BL 
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BL 
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BL 
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HL 
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HL 
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BL 
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BL 
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HL 
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BL 
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HL 
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BL 
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BL 

999 

BL  1000 
HL  1001 
BL  1002 
BL  1003 
BL  1004 
BL  1005 
BL  1006 
BL  1007 
BL  1008 
BL  1009 
HL  1010 
BL  1011 
BL  1012 
BL  1013 
BL  1014 
BL  1015 
HL  101b 
BL  1017 


If  (lEBB.VE.O)  GO  TO  1 
'•  CHECK  fIT  EBBOl 

1UP»1  HI* 

41  If  (flT(LPBG)  •LT.riTOR)  CO  TO  50  If* 

• IBtEBHBDIilB  PBIMTOOT  Of  POHEt,  DBAG,  110  LIfT  COEf FIcrEMT^  SJ” 

Ji.  ll 

^ IE 

»^^X*  V*#/#16X,»/*»,20X,»C0  » CDO  ♦ CD  1 *1**« , X2, • ♦ CD2  BL 

Ss:;; 

l*HHERB:*,e7l,»*/*,/,Ux,V*«,96i,i*/«J  ' ^ -/.UX,V*MX,  BL 

If  (BETBIC.VE.O)  GO  TO  144  » ' ' BL 

WaiTE  (JBBITE,  143)  “I* 

(^6X»V**»11X.*V  - AIRSPEED(FT/SEC)  *,65X,»*/«  ✓ 16X  11  SJ* 

X,*A  . ABGLE  Of  ATTACK(RlDIA«).,58i.*V«,/,uLv,<  ul  Jr 

♦ 4 WRITE  (JHBIIE,145)  ^ 

»5  fOHBAT  (16X,  •/••  , 11X,*  ? « AIRSPEED  (B/SEC)  ■ ,66X.  ■ ✓ 16l  «y*t  HJ"  ] 

1,  A - ABGLE  Of  ATTACK(8ADIAB)•.58X^V?,/,^^:V/ 

Hi:  1 

8 PO^^CfHd)  *1.3558180-3  ^ 

P1=CfH(2)  *1.3558180-3  ^ 

P2-CfH(3)  *1.3556180-3  ’ 

P3=CfH(4)*1. 3558180-3  ’ 

P4*CfH(5)  *1.3558180-3 

iSSoS)  ‘S5"SS*,ir.'JpS?u',”a‘;U5«"i‘oV  '""*'2'  .-^.cpa.a,  .c  St  j| 

HBITE  OOT  INTEBHEOIATE  BESOLTS  * 

9 ISB«1  RL  II 

GO  TO  25  HI  1< 

) SShSSJpmSSi"*''®'"*"*'*  «>SPEEB  *8D  awitOO*  01**.  ^ ]\ 

KHl-K-1  HI*  1C 

COBPUTE  SPECIFIC  POEL  COBSUflPTIOM  Jl* 

SFC-O.OOO  HL  1C 

DO  151  I»1,KB1  “I* 

V»f4(I)  HL  10 

' S-flSS---  St  il 


C***  8BITE  SPECIFIC  FUEL  COiSOBPTIOB 
If  (BETBIC.be. 0)  CO  TO  153 
BBITE  (JHBITE,152)  CSfC 


BL  1074 
BL  1075 
BL  1076 
HL  1077 
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152  FOiiiT  nx,////,27l,3«aFSTIMT«D  SflCIFIC  FOfl  COlSUiPTIOa  ■ ,1FD2 
10.13,2ia  tBF/(Ft-LBF/SEC)/Sl«:,//) 

GO  TO  155 

153  SCSFC»CSrCM%*8.2D0/1.  3558D0 

15B  F0mT*Ox”///#27lf3SHEStIHltM  SPECIFIC  FUlI  COISUBPtlOB  - ,1PD2 
10.13,9H  l/KB-SEC) 

155  IF  (CSFC.LE.O.OBO)  BIIIX  (JHBITS,156} 

156  FOBBXT  (1X,/,27X,  •SPICIFIC  FOBl  COBSUllPTIOB  IS  IBGATITE  Ot  IXSO.  t 
10  BIXT  DiTA  SXT«  IF  IBT.M 

C***  TEST  BEGIITOOE  OF  CSFC 

IF  (CSFC.LE.O.ODO)  GO  TO  1 
IF  (CSFC. CT*0. *0-06) CSFC-O.BD-06 
IF  (CSFC.Lt.0.BD-07)CSFC»C.BD-07 

IF  (Cnc!BQ!cl4D-06. 01. CSFC.  EQ.O. *0-07)  MIIXB  (4VBITE,152l  CSFC 
GO  TO  158 

157  SCSFC*CSFC*B*B8.2D0/1.3558D0 

IF  (CSFC. EQ.O. BO-06. 01. CSFC.EQ.O.BO-071  BUTE  (JB1IT1#15B)  SCSFC 
STCIE  PAlBniTBlS 

158  IF  (IPiTH.EQ.1)  CO  TO  159 

IF  (FIT(LP1GJ.GI.  111(11)  CO  TO  162 

159  11E(1)*F1T(LP16) 

BB1(2)-CSFC 

B1X(3)«EXPX 

00  160  1-1, 1« 

160  illCI^Sl-CFMI) 

DO  161  I-1.1 
111(I^17)*F1(I) 

111(X«17»X|-F2  (I) 

161  11MI^17*K^K)«F6(I) 

CBECB  FOl  BiXIBOa  ITXBBTIOB 

162  IF  (1PATU.GE.7)  GO  TO  168 
BMiCT  PATH  PEBF0B8ABCB  BOOTIBE 
CALL  PATH (K.CSFC^IPATH) 

IF  (lElB.BB.O)  CO  TO  1 
C***  CHfcCl  FOl  PITCH  AlCLE  BCOIFICAIIOH 
IF  (IPATH.CE.2) ISPT*1 

C***  AOJOST  AIGLB  OF  ATTACH  ABO  PITCH  AHGLE 
FAC-0. 500 
DO  165  1-1,1 

IF  (IPATH.CE.3)FAC— 0.5D0 
F6(I|-F6(I)*FAC*ADFII) 

IF  (ISPI.1E.0)F2(I»-F6(I)  ♦FT1(I) 

IF  (I.EQ.1)  CO  TO  165 

D1-F1  (I)-FI(I-I)  , , 

IF  (DABS(DH).IT.O.OOOIDC)  CO  TO  163 

GO  TO  165  I 

164  FOIBAT  ^ (IX,///,  10X,  •COHSECUTITE  HEIGHT  POUTS  FAILED  TO  CHAIGE  BI  I 
lalBIBUH  ALLOHABCE.  TO  BEXT  DATA  SET,  IF  ABT. •) 

CO  TO  1 

165  COITIBOE 

C**«  ADJUST  PITCH  AHGLE 
CALL  GAHX(l) 

C***  PSBFOBH  BOCBL  EXTBACTIOH 

CALL  B0DEL(K,LPBG,FIT,nB8) 

C***  CHECH  FOB  APPBOACHIHG  BAXIHOB  ITEBATIOB 
IF  (IPATH.IE.5)  CO  TO  166 
IPATH-IPATH»1 


UPDATE  LIFT  COIFFICIIBTS  “j* 

‘ wlu,**'**  “ 

PT>CPHI11  ♦CFHI21  •f**EXl*CFH(l)  •T**EX2*CFB (4)  •¥ ••1X3*CFB  (5|  •¥••1X4  HL  1 

7 CL(I)-(2loDO^Fl(l)/(F5(I)^S^¥^C))*(FT2(I)*C^DCOS(FT1tI))/¥-C^PX^DS  HL  1 

11B|F6(I)*TIA)/CF1(I)*¥^¥>)  "j*  J 

CO  TO  76  J 

DEFIHE  BEST  PABAHBTBIS  ! 

8 FiT(LPia)*8ii(i)  Jr  - 

CSFC«HB1(2)  Jr  .V 

EXPI-HBK3)  Jr  , 

DO  169  1-1,14  J“  : 

9 cFa(i)-BBi(i^3)  J{;  ' 

DO  170  1-1,1  Jl  \ 

F1(I)-1B1(I417)  J“  \ 

F2(I)-HBK(I»1741)  Jr  1 

0 F6(I)-HB1CI^17»1*1)  J“  \ 

- IBITE  PAIABETEBS  JJ  { 

IF  (BBTIIC.HE.O)  CO  TO  172  J{*  ! 

HBITB  (JH1ITE,171)  FIT  (LPIG)  , CSFC  J 

FOIHAT  (1X,///.15X,25H*BEST*  HODEL  FIT  EBlOl  * ,1PD23. 16,/, 151,358  BL  1 
1'BEST*  SPECIFIC  FUEL  COBSUHPTICl  - , 1 PD20. 13, 21H  L8F/ (FT-LBF/SEC) / BL  1 
ISEC)  II  J 

CO  TO  141  Jr  ; 

F2  SCSFC-CSFC^4448.200/1.355800  Jj*  * 

f3  FOBHAT^Oxl/Z/llsLaSH*^^  FIT  EBlOl  - , 1P023.  16 ,/,  1 5X,35B  HL  1 

1-BBST*  SPECIFIC  FUEL  COBSOHPTIOB  - .1PD20. 13,98  B/Ki-SEC)  HL  1 

CO  TO  141  Jr  ; 

► EBACT  TlAJECTOir  PBEDICTIOB  BOOTIBE  J}-  \ 

74  IF  (HAXHPI.EQ.O)  CO  TO  177  JJ  * 

► DO  BOT  ALLOi  AP(I)*S  TO  BE  EQUAL  TO  XEIO  jj-  j 

DO  175  1*1,13  Jr  ] 

75  IF  (DABS(AP(I)).LT.1.0D-10)AP(I)-1.0D-10  ] 

DO  176  I-1,BAXHPI  jj  J 

► DETBlHiBE**POHEi*ABD  LIFT  COEFFICIEITS  FlOH  BQUATIOl  OF  HOTIOB  HL  1 

• BOBBAL  TO  FLIGHT  PATH  01  AOJOST  A PBIOBI  HEIGHTS  HL  1 

CALL  GOEQH  (1,BBB,I)  J,  ] 

CALL  aPATH(l,CSFC,flBB,LPlG,FIT,TAlE,HTAEE,HHPI(I))  HL 

76  COBIIBUE  J, 

• CALL  HODEL  EXTBACTICB  BOOTIBE  "J 

V ro.  i.0Lx  or  .tti«  I.»  ntcs  -X  1 

• AHGLE  Ji;  , 

78  XALP-O.ODO  J,  . 

XTHB-O.ODO  Jr 

DO  179  1-1,1  ^ Jr 

XALP«XALP» (DABS ( (ALPHA (I) -F6 (I) ) /AHAX) ) •♦2  HL 

79  XTHE-XTHE*  (DABS((THETA  (I)*T2  (1)  I/THAX)  ) 442  HL 

XALP-XALP/1  JJ* 

XTHE-XTHB/l  Jr 

80  F0iaAT*1lx”//l43X,^AHGLE^  COBFIDEICE  - • , D30. 1 3,/.43X, • P BL 

1ITCH  AHGLE  COBFIDEICE  - *,020.13,///) 

• CHECH  FIT  EilOl  FOB  POSSIBLE  ABALTSIS  TEIHIBATIOB  BL 

If  (FIT(LPBG).LE.FITOl)  CO  TO  181 

■•  PIOCEED  HITH  HEXT  PIOCIAH  LOOP  (LP1G»1)  HL 

LPBa-LPBG»1  Jr 

••  TEST  FOl  SPECIFIED  LOOP  BAXIHOB  "1. 


IF  (LPIG.CT.LPIGBI)  CO  TO  181  HL  1198 

BESET  IMSTIOCTIOE  CODES  POE  BEIT  LOOP  BL  1199 

ISPT-0  SL  1200 

LPSS»0  BL  1201 

IUP-0  BL  1202 

IS«»0  HL  120J 

IP4TB-0  ml  1209 

TBAVSPEB  TO  COBTSOL  POIBT  BL  1205 

GO  TO  25  BL  120S 

C*»*  HBITE  riBll  BESOLTS  BL  1207 

181  VBITE  (J«BITE*182)  EX1*E12«EX3«EX«,IEXniEX2«tElJ,IEi9«EXPl  BL  1208 


182  POBBIT  (1X,///.16X,10C(V*l./.16X,V*,98(»**).VSA1bX,»/**.9BX,»  HL  1209 
1*/*,/,16I,V**.2X,'****fIBlL***»,9X,»GEBEtlL  EXPBESSIOBS  POE  POBEE  HL  1210 
1,  OBiG  COEFFICIEBT,  EBD  LIFT  COEPPtCIEBT*  ,9 X, *•/*#/#  UX , 96X,  » HL  1211 

1V*./,16X.V**.96X,‘V‘*/#16X.  •/••.JX.*P  - PO  ♦ ?!•¥•••, 1P012-5,*  BL  1212 
1*  P2*f***  ,1PD12.5,»  ♦ P3*f**»  .1P012.5,*  ♦ P9*f  , IPDl  2.  5, 3X,  • V*  . 8L  1213 
V, 1bX,V*»*96X. ••/•,/,  16X,V**.20X,*CD  » CDO  • CD  1 •!••  • 2 , • ♦ CD2  HL  1219 

1*X***,I2,«  ♦ CD3*1**SI2.*  ♦ C09*X***.I2,20X.»VS/,16X.V**.96X,«  HL  1215 
1V'#/.18X,V*'#29X,'CL  • CLIO  ♦ CL1*X  ♦ CL1X*X*** , 1P012- &r  * ♦ CLQ*  HL  121b 
lE».29X,*V'./.UX,V*'.9bX.**/*»/,16X.V*’#96X.'V**/»18X.V*',3X,  HL  1217 


1»HHE8E:«,07l.*V*r/»UX,»/**,96X.«VM  HL  1218 

IP  (HETEIC.be. O)  GO  TO  183  BL  1219 

■ BITE  (JBEITE,193)  HL  1220 

CO  TO  189  BL  1221 

183  iEITE  (JiEITE,  195)  HL  1222 

CO  TO  185  HL  1223 

189  BEITE  (JHBITE«197)  CPB  (1)  «CPB  (6WCPB  (1 1)  »CPH  (2)  «CPB  (7)  ,CPH  ( 12)  ,CPH  BL  1224 

1 (3)  ,CrB(8)  «CPH(13)«CPH  (4)  .CPB(9)  «CPH(19)  .CPH  (5)  ,CPH(10)  HL  1225 

GO  TO  18b  HL  1226 

185  PO«CPB(1) *1. 3553180*3  BL  1227 

P1«CPR(2) *1.3558180-3  HL  1228 

P2«CPH(3)*1.355818D-3  HL  1229 

P3«CFH(9) *1.3558180-3  BL  1230 

P9*CFH(S) *1.3558180-3  HL  1231 

■HITE  (JHBITE,197)  PO.CPB  (6)  .CFH  (1 1)  «Pl,CFB  (7)  »CFB  (12)  ,P2,CFH  (8)  .C  HL  1232 

1FR(13),P3,CFH(9),CFH(14),P9«CPH(10)  BL  1233 

C***  SET  CODE  FOB  UPDilE  OB  POBEE.  AID  OEEG  EBD  LIFT  COEFFICIENT  HL  1239 

186  ITEBH-1  HL  1235 

CO  TO  50  HL  1236 

C***  BEITE  BESOIJS  BL  1237 

167  BEITE  (JBBITE.188)  HL  1238 

188  FOERAT  ( 1 X.///,9X. 1 13 ( • *•  ) ) BL  1239 

DO  197  1-1, X HL  1240 

IF  (BETEIC.BB.O)  CO  TO  190  BL  1241 

BEITE  (JBEITE,189)  F 1 (I)  , F10  (I)  ,F2  (I)  , F11  (I)  ,P3  (I)  ,F  12  (I ) ,F9  (I)  , F 1 HL  1242 
13(1)  ,1,P5(X),F14(I)  ,F6(1)  ,CL(I),F7(I)  ,CO(I)  ,F8  (I)  ,PBEA  (I)  ,P9(I)  ,FT  HL  1293 
11(1)  BL  1249 


189  FOEBAT  (9X. • * • , 1 3X. • | ' ••7X,* | * .bOX,* *• ,/.9X, ••• ,13X, • | * . 1 1. • BEICHT  HL  1245 
1».14X,**  •,D12.5,»  LBF  •.9X,*|  ALTITOOE* , 19X, •«  •,012.5,»  FT*, 9 BL  1246 
1X,***,/,9X,***,13X,*|*,1X,*PITCH  ABGLE*,9X,«-  *,012.5,*  ■ADIAB<,5X  HL  1247 
1,*|  ALTITUDE  BATE*,9X,«-  *,012.5,*  FT/SEC* ,5X,* •*,/, 9X,» •*, 13X,* | HL  1248 
1PITCH  BATE*,10X,*«  *,012.5,*  HAOIAB/SEC  | ALTITOOE-B ATE  EATE*,4X,*  HL  1299 
1-  *,012.5,*  FT/SEC**2*,2X, •**,/, 9X,***, 131, *1  AIBSPEED* , 1 2X , * - *,D  BL  1250 
112.5,*  FT/SEC*, 5X,* I TEETICAL  ACCELBBATION  » *,012.5,*  FT/SEC**2*,  HL  1251 
12X,***,/,9I,**  DATA  PT  *,I3,*  | DEBSITT* , 1 3X,*-  *, 012.5,*  SLOG/FT*  BL  1252 
1*3  I ELETATOB  DEFLECTIOB* ,3X,* - *,012.5,*  EADIAB* , 5X ,*•*,/, 91, *** , HL  1253 
113X,*i  ANGIE  OF  ATTACK*, 5X,*»  *,012.5,*  BAOIAB* , 5X, ■ | LIFT  COEFFIC  HL  1259 
1IEHT(  CL  )-  *,D12.5,12X,***,/,9X,***,13X,*i  TEHPEBATOBE* , 9X, * - *,0  HL  1255 
112.5,*  DEGSEES-B  | CBAC  COEFFICIEBT(  CO  )»  * ,012.5, 12X, *•* ,/,9X,*  HL  1256 
1**,13X,*|  ACCELEaAT10B*,8X,*»  *, 012.5,*  FT/S£C**2  | POBEE  AfAlLAB  HL  1257 


4^ 

Ul 


1LE*,7I,*»  *,012.5,*  FT-LBF/SEC  •* ,/, 9X, • * * , 1 3X , • | ABCLE-OF-ATTACK 
1EA1E-  *,012.5,*  BAOIAB/SEC  | FLIGHT  PATH  ABGLE*,5X,*«  *,D12.S,*  BA 
10IAH*,5X,***,/,9X,***,13X,*|*,97X,*|  *,99X,***, /,9X, 113 (•*•)) 

GO  TO  192 

190  B-Pl  (I)*9.  998200 
ALT-FIO(I)  *0.309800 
ALTB-F11(I)*0.3C98D0 
ALT2B-P12 (I) *0.309800 
T-F4  (I)  *0.309800 
AZ«F13(I)  *0.309800 
BHX«PS(I)  *32.1600*16.0200 
T>5.0D0/9.0O0*(F7(I) -991.7200)  *273.1800 
Of-F8(I)  *0.3C98DO 

P-PBBA(I) *1.355800/1000.000 

■ BITE  (JBBITE,  191)  B,ALT,F2(I)  , ALTS,  F3  (I)  , ALT2B,  T,  AZ,I  ,BHX,  FI  9 (I)  , 
1F6(I)  ,CL(t)  ,T,CO(I)  ,0T,P,F9(I)  ,FT1  (I) 

191  FOBHAT  (9X,***,13X,*|*,47X,*|*,49X,***,/,9I,***,13X,*|*,1I,*BEIGHT 
1*,19X,*«  *,012.5,*  NEBT0NS*,9X.* I ALTITUDE *, 191 ,* - *,012.5,*  H *,9 
1X,***,/.9X,***,13X,*l*,1X,*PirCH  ANGLE*, 9X,*-  *,012.5,*  BAOIAB*, 51 
1,*|  ALTITUDE  BATE*, 91,*-  *,012.5,*  H/SEC  * ,5X ,***,/, 9X ,*•*, 1 3X, * J 
1PITCH  BATE*, 101, •»  *,012.5,*  BAOIAB/SEC  | ALTITUDE-BATE  BATE*,4X,* 
1-  *,012.5,*  H/SEC**2  *,2I, ***./, 9X,***,13X,*!  AIBSPEED*  , 12X,  * - *,0 
112.5,*  H/SEC  *,5X.*|  TESTICAL  ACCELEBATIOB  - *,D12.5,*  H/5EC*«2  *, 
12X, ••*,/, 9X,**  DATA  PT  *,I3,*  | OEBSITI* , 1 3X, • - *,012.5,*  KG/H**3 

1 I BLE1AT0E  DEFLECTIOB*, 3X,*»  *.012.5,*  BAOI AN* ,5X , • •* ,/,9X , • • * , 
1131,*  I ANGLE  OF  ATTACK  * ,51,* - *,012.5,*  BAOIAB* ,SX, * | UFT  COEFFIC 
1IEBT(  CL  )-  *,D12.5,12X,***,/,9X,***,13X,* I TEHPEBATOBE* , 9X,* » *,D 
112.5,*  OEGBEES-K  | OEAG  COEPFICIEBT ( CD  )•  * , 01 2. 5, 12X , * •• ,/, 9X , * 
1**,13X,*|  ACCELEBATIOB*, 8X,*«  *, 012.5,*  H/SEC**2  ) POBEE  AfAlLAB 
1LB*,7X,*-  *,012.5,*  KILOBATTS  ** ,/, 9X, * • * , 1 3X, * | ABCLE-OF-ATTACK 
1BATE-  *,012.5,*  BAOIAB/SEC  ) FLIGHT  PATB  ANGLE*, 5X,*>  *, 012.5,*  EA 
1DIAB*,5X,***,/,9X,***, 13X,*|*,97X,* I *,99X, ••*,/, 9X, 113 (*♦»)) 

C***  PUNCH  CABDS 

192  IF  (IPUNCH.EQ.O)  GO  TO  197 
IF  (I. BE. 1)  GO  TO  195 

B2ITE  (JPDNCH,193)  (TITLE  (J)  ,J«  1 ,20) 

193  FOBHAT  (20A4) 

BEITE  (JPUNCH, 194)  K,S,EH0.TI,EX1,EX2,EX3,EX9,IEX1 ,IEX2,IEX3,IEX4 , 

1 (CFH(J)  ,J«1,14) 

199  FOBHAT  (I5, 5X,D18.  1 1, 2X,D1 8.  1 1 , 2X, 018 . 1 1,/,  4 (0 18.  1 1 ,2X)  ,/,4(I1,1X) 
1,2X,3(D18.  11,2X),/,9(D18.  11,2X)  ,/, 4 (0 18.  1 1 ,2X)  ,/,3  (Die.11,2X)) 

195  BEITE  (JPUNCH, 196)  TIHE  (I)  ,F  1 (I)  ,F2  (I)  , F3  (I)  ,F4  (I)  , F5  (I)  , F6  (I)  , F7  ( 
II)  ,F8(I)  ,F9(I)  ,F10(I),F11(I)  ,F12(I)  ,F13(I)  ,F14  (I)  ,CL  (I)  ,CD(I)  ,PBBA 

196  FOBHAT  (018. 1 1,2X, 018. 1 1,2X,D 18. 1 1 ,2X , 018. 1 1) 

197  CONTINUE 

C***  CHECK  FOB  PLOTS 

IF  (IPLOT.NE.O)  GO  TO  199 
JPLOT-1 

C***  DEFINE  PLOT  CODES 

C***  BABNING—  NABBIBG—  THE  POLLONIBG  PLOTTING  fiOUTIBES  HAT  NOT  BE 
C***  COHPATIBLK  FOE  OTBEB  I BSTALLATIOBS.  THE  USEE  SHOULD  IBQUIEE  AT 
C»»*  HIS  INSTALLATION'S  PBOGBAHRING  SEBflCES. 

C***  CCHPUTE  TIHE  SPACING  FOB  PLOTTIBG 
T0BG«TI8B(X) 

DO  198  1-2, 21 

IF  (TOBG.CT.TBG(I-1).4BD.TOBG.LE.TBG(I))TPTX»TBG(I) 

IF  (lOBG.EQ.TEG  (1-1)  ) TPTX-TBG  (1-1) 

198  CONTINUE 

CALL  PLOTII(K,TPTI,IP) 


452 


€•••  CHECK  rot  KEI  D&Ti  SET 

199  CO  TO  1 

C*«*  TEBHXKiTE  PLOT  KOOTIIES  110  PKOGIIB 

200  IP  (JFLOT.IE.O)  CELL  PICSIZ  (0. 0«  0.0) 
STOP 

EHD 


SOBBOUTIIE  PLOTIT(K.TPTZ,IP) 

PL 

* SQBBOUTIKE  PLOTIT  PLOTS  TIBE  HISTOBIES«  CL  TS  ILPHlp  CO  fS  ILPHl,  PL 

> CL  VS  CO,  110  PONEl  VS  llftSPEEO  PL 

PL 

IHPLICIT  iEll*8  (1*H,0*Z)  PI» 

OIREISIOM  K0(5)  ,OaB(450),IP(18)  PL 

COHHOH  TI8E(4S0),Pl(«lS0),P2t*5O),r3(450).PM450).P5(45O)  ,P6C450),P  PL 
17(450)  ,F8(450)  ,P9(450)  ,F10  (450)  ,Pl  1(450)  ,F12  (450)  , F 13  (450)  , Fl  4 (450  PL 
1)  ,C(450,11)  ,Z(450,1)  ,HK1B  (250)  ,CFH(14)  .SCI  (4),SGD(4)  ,PT1  (450)  ,FT2(  PL 
1450)  ,pvai  (450)  , CL  (450)  .CD  (450)  ,X1  (450)  , X2  (450)  ,EI1  ,E  I2  ,EX3,EX4,G,S  PL 
1.BH0.TI4.EXPX.PL0H.PUIGH.CDL0H.CDHIGH.JBE10.JVBITE.JPUNCH.IEX1.IEX  PL 
12,IEX3.1EX4,HETRIC.L1,L2,IEQI«(18).IBEa  PL 

COHHOII  /LlB2/rCEPT,ICD,RTH,HCLCC  PL 

BE1L*4  XBD(2. 450), XD(2. 450)  ,IBD(2.450). 10(2,450). TPTP  PL 

PL 

TPTP*TPrX  P^ 

DO  1 1*1, K PL 

IT  (I.LE.5)KO(t)*-1  PL 

1 XBD(1,I)  -TIHE(I)  PL 

► PLCT  HEIGHT  TI8B  HISTOBT  PL 

IF  (IP(I).IE.O)  GO  TO  4 PL 

DO  2 1*1. K PL 

XKD(1,l)«F1(I)  PL 

2 IF  (BETBIC.be. 0)110(1, 1)-riO(l,I)*4.4482DO/100.0D0  PL 

CILL  PICS1Z(10.C,10.0)  PL 

IF  (BET1IC.be. 0)  GO  TO  3 PL 

CELL  GUFF  (8.0 ,0. 0, TPTP, 5.  0.1,  •TIBE (SECS)  XID, XD. 5.  5,3500.  0,  4500  PL 

1.0. 250.0.1, •HEIGHT (LBF) _•, 110. 10, 1,2. 1,450, K, 0,0, 0.0, KD, 1,«  _•)  PL 

GO  TO  4 PL 

3 CILL  GUFF (8-0, 0.0,TPTP.5.0,1,‘TIBE(SECS)_».X1D.X0. 5. 5, 150. 0.200.0  PL 

1.5.0,  I,*  HEIGHT  (BBHTOBS)/100_»,  110,  ID,  1,2,  1 ,450. K. 0,0,0, O.KI),  1.  • PL 

1)  PL 

• PLOT  PITCH  IBGLE  TIRE  HISTOBI  PL 

4 IF  (IP(2).BE.0)  GO  TO  6 PL 

DO  5 I«1,K  PL 

5 T1D(1,I)»F2(I)  *100.000  PL 

CELL  PICSIZ(10.0. 10.0)  PL 

CELL  CBIFF (8. 0.0- 0,TPTP,5. 0 ,1 , »TIHE (SECS) , XBO, X D,S. 5,-80.0, 80 .0,  PL 

110.0.  1,*PITCH  AM6LB  (BECIiB)  X 100_* ,180,10,1,2, 1,450, K. 0,0. 0.0, KD,  PL 

in' 

• PLOT  PITCH  BITE  TIME  HISTOBI  PL 

6 IF  (IP(3).BE.O)  CO  TO  8 PL 

DO  7 I-l.K  PL 

7 11D(1,I)*F3(I)*100.0DO  PL 

CELL  PICS1Z(10. 0,10.0)  A 

CELL  CBlFF(8.0,O.O.TPTP.5.0.1.»TinE(SECS)_*,XHO.XD.5.5,-80.0,80.0,  PL 

110. 0. 1, 'PITCH  BETE(BED/SEC)  X 100_» , TBD.ID, 1 ,2, 1,450 ,K.0 ,C,0 ,0 ,KO.  PL 

m*  SJ* 

* PLOT  EIBSPEED  tIHE  HISTOBI  PL 

8 IF  (IP(4).BB.O)  GO  TO  11  PL 


DO  9 1*1, K 
110(1, 1)-F4(I) 

9 IF  (HETIIC. IE. 0)liO(1,I)«lBO(1,I)*0. 304800 
CELL  PICSIZ(IO.O.IC.O) 

IF  (BETBIC.BE.O)  GO  TO  10 

CELL  GUFF  (8. 0,0.0, TPTP. 5.0,1,  •TIBE(SECS)  •,XKO,XD.S. 

120.0.  1,* EIBSPEED (FT/SEC).* ,IBO,IO, 1 , 2, 1 , 450, K.0,0, 0, 0 
GO  TO  11 

0 CELL  GBEFF (8.0, 0.0, TPTP, 5.0,1. •TIBE(SECS)  •.XBD.XD.S. 

15.0.  1,' EIBSPEED (fl/SEC)  • ,IBD,1D, 1 ,2. 1 ,450, K.O.O.O.O.K 
PLCT  DEBSITl  TIRE  HISTOBI 

1 IF  (IP(5).BE.O)  GO  TO  14 
DO  12  1*1, K 

1BD(1,1)«F5(1)  *10000.000 

2 IF  (SETB1C.BB.O)IBD(1.I)*F5(I)*S153.800 
CALL  PICSIZ(10.0,  10.0) 

IF  (BETBIC.BE.O)  GO  TO  13 

CELL  GBEFF  (8. 0, 0. 0, TPTP. 5. 0,1, 'TIRE (SECS). '.EBD. ID, 5. 

1.0. 1, ■D£BS1T1(SLQG/FT**3)  X 10000.* , IBD.ID . 1 .2. 1 .450, 
11,'  .•) 

GO  TO  14 

3 CELL  GBEFP(8.0,0.0,TPTP,5.0,1.*TIHE(S£CS).*,ZB0,XD.5. 
10,1,*OBHSIT1(KG/H**3)  X 10.*, IBD.ID, 1.2,1. 450, K.C, 0.0 

PLOT  XBGLE  OF  ETTECK  TIRE  HISTOBI 

4 IF  (IP(6) .HE.O)  CO  TO  16 
DO  15  1*1, K 

5 1BD(1,I)*F6(I)«100.0DO 
CALL  PlCSIZdO. 0,10.0) 

CALL  CBEFF(8.0,O.O.TPTP,5.0,1.<TIHE(SECS).*.XBD,XD,S. 

1.0. 1,'EHGLB  OF  ETTECK(BEO)  X 100.* .IBD.ID. 1 ,2, 1.450.K 

1.' 

PLCT  TEHPE6ATOBE  TIRE  HISTOBI 

6 IF  (IP(7).HE.0)  go  TO  19 
DO  17  I«1.K 
1BD(1.I)*F7(I) 

7 IF  (HBTBIC.HE.0)1BD(1.1)«5.0D0/9.0D0*  (F7(I)-491.72D0) 
CALL  PICS1Z(10.0,  10.0) 

IF  (HBTBIC.BE.O)  GO  TO  18 

CALL  GBEFF  (8.0. 0. 0, TPTP. 5. 0. 1, •TIRE (SECS) .• , XBD, ZD .5 . 

1.25.0.  1,*TEHPEBETU8E(DEG>B)  • . IBD, ID. 1 . 2. 1 ,450 , K.0,0. 
1) 

CO  TO  19 

8 CELL  GBEFF  (B.O.O.O,TPTP.5.0.1.*TIH£(SECS).*,XBD.XO,5. 

1.10.0.  1,*TEHPEBETOaE(D£G>K)  • ,IBD, TO . 1 . 2, 1 ,450, K, 0,0 , 
1) 

PLOT  ECCELEBETIOB  TIRE  HISTOBI 

9 IF  (IP(B).BE.O)  GO  TO  22 
DO  20  1*1, K 

1B0(1,I)  «F8(I) 

0 IF  (H£TRIC.HE.0)1BD(1.1)*F8(I)  40.304BDO 
CALL  P1CSIZ(10.0,10.0) 

IF  (HETHIC.BE.O)  GO  TO  21 

CELL  GBEFF (8. 0, 0. O.tPtP.S- 0.1, 'TIRE (SECS) _•, XBD.XD.S. 

1 4.0. 1,* ECCELEBETIOB (FT/SEC**2).», IBD, ID, 1,2,1, 450, K.O 

' -'I 

GO  TO  22 

1 CELL  GIEFF(8.0.0.0,TPTP.S.0,1.*TIRE(SECS)_*,XBO.XD,5. 

11. 0,  1,  • ECCELEBETIOB  (H/SBC**2).*. IBD. ID.  1,2,1, 450,  K, 0.1 
1-’) 

PLOT  EHGLE-OF-ETTECK  BITE  TIHE  HISTOBI 
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22  ir  UP(9).IS.O)  GO  TO  24 
DO  23  I-1«K 

23  TBO(t,l|-r9(I)*100.000 
CALL  PICSlAdO. 0,10.0) 

CALL  GBArP(B.O,0.0,TPTP,S.O,1,*THlE(SECS)_*,XKD,XD,5.S,-10.0,10.0 

11.0. 1,*A«GLZ'Or*AITACK  BATE (XAC/SZC)  X 106_* ,TBD,1 D, 1,2, 1,450, K,0 

10.0. 0,KD,1,*  .M 

C***  PLOT  ALTITUDE  TIBS  BISTOBT 

24  IP  (IP(1C)  .lE.O)  GO  TO  27 
DO  25  I«1,K 

TBO(1,I)>P10(I)/10C0.OD0 

25  IF  (■ETBIC.VE.O)TBD(1,Z)-FlO(l)/10O.ODO*O.3048DO 
CALL  PlCSIZdO.C,  10.0) 

IP  (BZT8IC.IE.0)  GO  TO  26 

CALL  GBAPP {B.O,0.0,TPTP,5.0,1,*TIBE(SECS)_*,XBD,XO,5.5,2.C, 16.0,1 

10. 1, « ALTITUDE (FT)/ 1000_',TBD, ID, 1,2, 1,450, X, 0,0, 0,0, KD,1,»  .*) 

GO  TO  27 

26  CALL  GBAPP (S .0 ,0. 0, TPTP ,5. 0 , 1 , •llflE (SECS) ,XBD,X0,5. 5 ,C. C, 48.0, 2 

10.1, »ALI1T0DB(B)/100  , 18  D,  ID,  1 ,2, 1 , 450,  A ,0, 0,0,0,  KD,  1 , ' 

C*«*  PLOT  ALTITUDE  BATE  TIBE  BISTOBI 

27  IP  (IP(11)  .lE.O)  GO  TO  30 
DO  28  1-1, K 

180(1, 1)«P11(I) 

28  IP  (aETBIC.IE.0)iaD(1,I)«Pl1(I)*O.3048D0 
CALL  PICSIZdO. 0,10.0) 

IP  (BETBIC.IE.O)  GO  TO  29 

CALL  GBAPP(8.0,0.0,TPTP,5.0,1,*TIBE(SBCS).*,UO,IO,5.5,-100.0,100 
10,  10. 0,1,* ALTITUDE  BATE (PT/SEC) ,XBO, TO, 1 ,2, 1 ,450, K,0 ,C ,0, 0, KD, 1 

GO  TO  30 

29  CALL  GBAPP  (8.0 ,0. 0 , TPTP,5. 0, 1, •TIBE(SBCS) , XBO, 10,5. 5,^34. 0, 34. 0 

14.0. 1, •altitude  BATE(B/SEC).« ,IBD,I0, 1,2,1,450,K,0,0,0,C,KD,1,<  _ 

1) 

c*«*  PLOT  ALTITUDE  ACCELEBATIOI  TIBE  HISTOBI 

30  IP  (IP(12).KE.0|  GO  TO  33 
DO  31  1-1, X 
IBD(1,I)-P12(I) 

31  IP  (fl£T8IC.BE.O)IBO(l,I)>P12(I)*O.3048D0 
CALL  P1C5IZ(10. 0,10.0) 

IP  (BETBIC.IE.O)  60  TO  32 

CALL  GIAPP(6.0,0.0,TPTP,5.  0, 1 , 'TIBE (SECS) XBO, ID, 5.5,- 1 00.0, 100 
10,  10.0,1,  •ALTITUDE  ACCELEBATIOII  (PT/SEC**2)  ,I  BD,IO,  1,2,1,450,8,0 

10.0. 0,KD,1,»  .•) 

GO  TO  33 

32  CALL  GBAPP (8. 0. 0. 0, TPTP, 5. 0.1, •TIBE (SECS) _•, 180,10,5. 5, -34. 0,34.0 

14.0. 1,*ALTlt0DE  ACCELEBATIOI (B/SEC**2) _•, IBD, ID , 1 ,2,  1 , 450 , X,0 ,0, 0 
10,KD,1,^  _•) 

C**4  PLOT  TEBTICAL  ACCELEBATIOI  TIME  HISTOBI 

33  IP  (IP(13)  .lE.O)  GO  TO  36 
DO  34  1-1, X 
IBD(1,1)-P13(I) 

34  IP  (HETBIC.IE.0)IBD(1,I)«P13(I)*0.3048D0 
CALL  PICSIX(10. 0,10.0) 

IP  (BETBIC.IE.O)  GO  TO  35 

CALL  CBAPP(8.0,0.0,TPIP,5.0,1,^TiaE(SECS)_*,IBD,XD,5.5,-32.0,32-0 

14. 0. 1, •TEBTICAL  ACCELEBATIOI (PT/SBC**2) _• ,IBD, ID, 1 ,2, 1,450,K,0,0, 

1.0, XD,1,«  .') 

GO  TO  36 

35  CALL  GBAPP(8.0,0.0,TPTP,5.0, 1.*TIHE(SECS)_».XB0,XD,5.5,-10.0, 10.0 

12. 0. 1, •TEBTICAL  ACCELEBATIOI (B/SEC**2) .•, I BO, I D, 1 , 2, 1 ,450,K,0 ,0 ,0 
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XI0(1,l)«X2(t) 

IBO(l,I)*XUI)/tOOO.qDO 
IF  (aSTBIC.EQ.O)  CO  TO  50 
XBO(1vl)-XBO(1,l)  »0.30«BD0 
TBD(1,1)«X1 (1) •1.3S58DO/1000.0 

50  COBTIBOE 

CiLL  PICSIX(10,0«10.0) 

IF  (HETBIC.BE>0)  GO  TO  51 

CELL  CBBFF  18. 0,00. 0.300.0. 20. 0,1,»1IBSPEED(FT/SEC).«,XKD,XD, 

1.0. 220.0.20.0,  l.'POBEt  BfilLlBlX (FT-1.BF/SEC) /1000_*  ,IBD,IC, 

150.1.0. 0.0.0,ED.l,'  .•) 

GO  TO  52 

51  CiLL  GBiFF (8. 0,25. 0,100.0, 5. 0,1.*iItSPEEDCa/SEC).',XBD,XO,5 

1.300.0.  10.0. 1,*POBEB  BTilLiBLE (EILO*iTTSJ^*.TBD,ID,1 ,2,1 ,*5 

1.0. 0,KD,!,*  .•) 

52  BETOBa 
EBD 


.5.5,20 
1,2, 1,8 


.5,30.0 

0,K,0,0 


SOBBOOTIBE  iBtiS (K.LPBG .FIT, HBB) 

C***  SOBBOUTIBE  iBIBS  ClLCULiTES  i COBSTiBT  BUS  18  IBGLE  OF  iTTiCE 
C 

IHPLICIT  BE1L*8(A-B,0-E» 

COaa08^TiaM45c!  I Fl  (Isoj  ,F2  (850)  ,F3  (850)  ,F8  (850)  ,F5(450)  ,F6  (850)  ,F 
17  (450), F8  (850)  ,F9(850)  ,F10  (450)  ,F1 1 (850)  ,F  12  (450)  ,F1 3 (450)  , Fl  8 (450 
1)  ,C  (850,11)  ,X(850,1)  ,BKiB  (250)  ,CFB(18)  ,SG8  (8)  ,SGD(8)  ,FTl  (450)  #^T2  ( 
1850)  ,P8Bi(850)  ,CL  (450)  ,XX  (850)  , XI  (450)  ,X2  (450)  ,EXl  ,EX2,EX3,EX4,G,S 

I.BHO.TIi.ElPX ,PL08,PaiGH,CDL0*,C0UlCH, JBEiO, J8 BITE, JPOICH.IEl  1 ,IEX 
12,IBX3,IEX8,BETaiC,Ll,L2,IEQI8 (18) ,IEBB 
C 

C**«  laiTIiLIXE  PiBiBETEBS 
IT»0 

BF*0.6667D0 

C*«*  STOBE  PEBT1ME8T  IBFOBBiTtOa 

1 Sai-FIT(LPBG) 

DO  2 I>1,10 

2 ST(I)*CF8(I) 

STEP  AID  CUECE  COUITEB 
IT*IT*1 

IF  (XT.GE.2)  GO  TO  12 
SET  LOOP  PABAHETEBS 
CALL  CHIGE(5GB) 

CALL  CHVGE  (SGD) 

IX1»IEX1-1 

1X2»IEX2-1 

IX3»IEX3-1 

IX4*IEX4-1 

BB*O.ODO 

BBB'O.ODO 

C*«*  CALCOLATE  TBE  BIAS  SOBS 
DO  8 I>1,E 
8«F1(I) 

T-F2(I) 

t»r8(I) 

B«FS(1) 

A-F6(I) 

AB«DABS(A) 


IF  (A.GE.O.ODO)  GO  TO  3 

CALL  SIGBS(SG8,1EX1,IXX2,1EX3,1EX4) 

CALL  SIGBS  (SGD,IX1,IX2,1X3,1X8) 

3  P-CFB(l)  »Cfa(2)*t**EIl*CFB(3)  •I**EX2*CFH  (8)  •T**EX3^CFB  (5)  •I**BX8 
CD«CFB  (6)  *088  (7)  *508  (1)  •AB**IEXl*CF8  (8)  *508  (2)  •Aa**lEX2*CFa  (9)  *SC8 

1(3)  •AB**IEI3*CFH(10)*SC8(8)*A8**IEX8  

B0»G*DSIB  (A*TIA)/(B*f)  •P*C*S*B4r*T/(2.0O0*8)  • (SGD  (1)  •IBXl*Aa**IXl* 
ICFB  (7)  ♦SGD  (2)  ♦IEX24A8**IX2*CFa  (8)  *SG0  (3)  ♦I8X3*A8*4II3*CF8  (9)  *SGD(8 

1)*IEX4*AB**IX8*CF8(10))  ^ 

Bl*F8  (I)  -G*DC0S(A»TIA)/(8*f)  ♦P»G*S*B*  f*f/ (2.000*8)  •CD*C*DSI8  (T»A) 

BB«BB»BC*B1 

BBB>BBB«BO*BO 

IF  (A.GE.O.ODO)  GO  TO  8 

CALL  CK8CE(SGI) 

CALL  CHBCE(SGD) 

8  COBTI8UE 

C***  CALCOLATE  TBE  BIAS 
ABS  — BB/BBB 
UBITE  (J8BITE.5)  ABS 

5 FOB8AT  (lX,/,30X,70(*“*),/#30*** l•,08X,• I • ,/,30X,* | • ,3X,86BCALC0LA 
ITEO  COBSTABT  BIAS  18  A8GLE  OF  ATTiCE  « , IPDIB. 9,3X, * ( * ) 

IF  (DABS(ABS)  .LT.5.0D-07)  GO  TO  7 
8B1TE  (J8B1TE.6) 

6 FOB8AT  (30X,M*,68X,*l*./.30X,70(*-»)) 

GO  TO  9 

8 FOBaAT*pOlI*|*l3I,*A8GLE-OF-ATTACE  BIAS  < 5.0D-07.  BfPASSIBC  ABA 
1LISIS. '.IIX,*  I •./*30X,M*,587,»  I (•-•).//) 

BETUBB 

C***  COBBECT  A86LE  OF  ATTACE 

9 DO  10  I«1,K 

10  F6  (I)-F6(I)4ABS*BF 

C***  PEBFOBB  aOCEL  EXTBACTIOB 

CALL  aODEL(E,LPBG,FlT,BBB) 

IF  (lEBB.BE.O)  BETOBB 
SB2«FIT(LPBG) 

C*«*  CBECE  FIT  EBBOB 

IF  (SH2.LI.SB1)  CO  TO  1 
FIT(LPBG)«Sal 

C**«  BEADJOST  ABGLE  OF  ATTACE 
DO  11  I«1,E 

11  F6(I)»F6(I)-ABS*BF 

12  DO  13  1«1,10 

13  CFB(I)«ST(I) 

BETUBB 

E8D 


SOBBOUTIBE  ALPDEL(E,LPBG,HBB,FIT)  JD 

C***  SOBBOUTIBE  ALPDEL  PEBFOBHS  FBEQUEBCT-DEPE8DB8T  COBBECTIOBS  TO  THE  AO 
C***  fALUES  OF  ABGLE  OF  ATTACE 

^ IHPLICIT  BEAL*8(i-H.O-Z) 

DIHEBSIOB  FIT(2)  ,ST(8,850)  ,SA(4,850)  ,FC(8,  11)  ,AL(4)  AD 
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W,IBXJ,IBl*,aETiIC,L1,L2,IEail!(18),IElE  in 

COanOM  /UB2/ICBPT.ICD,aTH,HCI.CC 

^ I8TZGBE  m.LS(6)/2,3,J,E,2.JAaLSD(6)/2.2.E.«,3,3/  lo 

C***  lEITIALIZE  PiHiHETEBS 

BS3»0.3D0 
IUP»0 

IT-0  AO 

BBITB  (JEitTE,  1) 

COS.ECTM.S  JD 

C***  STOEB  PE8TIMEMT  IllfOBBlTIOM  tJ! 

DO  2 1-1. K 

ST(1.I)-F2(IJ  J" 

2 S1(1.I)-P6|1) 

DO  3 1-1,10 

3 PC(l,I)-CFa(I) 

PC(1,11)>FIT(LPBG)  f? 

C***  CHECK  EMU  STEP  COUHTEE 

A IF  (IT.GE.3}  GO  TO  59 

IT*IT»1 

HBITE  (JEBITE,5)  IT  }? 

5 FOBHAT  (1I,//,6I,  •ITERlTIOai*,I2,/) 

IP  (IT.CT.2)  BS3-1.0D0 

C***  COHPUTE  PCMEB  available  AED  LIFT  COBFFICISBT  in 

6 DO  7 I-t,K 

ir3“FM5MM{iM*2iJ*  (I>  **BXUCF8  (3)  •F«  (I,  ..EX2*CFa  (4)  *FA  (I,  .*E  AD 

7 CL  (I)  « (2.000*F1  (I)/(F5(I)  *F4fI)  •G*S)  ) • (FT2  (I)  ♦G*OCOS  (FT1  (I)  ) /F4  <11  AD 

1-C*PilHA(I|*0Sia(F6(I)#TIA)/(Fl<I)*P4(I)**2)»  M/F4<IJ  AD 

C***  CHECK  LIFT  FUHCTIOM  CODE  FOB  DETESHIMATIOll  OF  BBaBEB  OF  UHKKOUMS  AD 

B— B LLS (HTH * 1 ) . 

IF  (HCLCC.ME.O)  M = IILSD(aTH»l) 

IF  (RCLCC.EQ.O)  GO  TO  20  Jn 

C***  ADJUST  CL'S,  IF  BECBSSAHr,  FOB  PITCH  BATE  OEPEMDEaCT  in 

IF  ( (STH.EQ.O,OR.HTH.EQ.2) «OB.HTH.Ba.41  GO  TO  10  in 

DO  9 1-1, K 

9  CL  (I)  =CL(I» -CFH(14)  *F3  (I) 

C***  OBDBB  DATA  FOB  OETEBniEIBC  LIFT  COEFFICIBETS  in 

10  CALL  ASCEilCK#CL,F6, 11,12)  ° 

C***  CHECK  FOB  BEGATIVE  OB  ZEBO  X2»S  ,r! 

JJ-0 

DO  11  1*1, K 

IF  (X2(I)  .GT.O.ODO)  GO  TO  12  tf, 

11  JJ»JJ*1  AU 

12  KH-K-JJ 

IF  (KH.EQ.K)  GO  TO  15 
C***  SI02E  VALUES  FOB  LATER  COaPUTATIOH 

DO  13  1-1, JJ 

HKAB(r).X2(I)  “ 

13  4KAR(IiJJJ-X1(I)  J" 

C***  ADJUST  REBAIHIMG  POIilS  FOB  LBASI-SaUARB  DISTAHCE  in 

DO  14  1-1, K« 

11  (Il-Xl  (JJiI) 

14  X2(I)*X2(JJ*I) 

C***  INITIALIZE  LEAST-SgUAB E-DISTAMCE  COEFFICIENTS  in 

15  AL(1) -CFH  (11)  " 

AL(2)-CFH{12) 

AL(3)=CFn(13|  i;. 


AL(4)«EXPX 

La-0 

• PEBFOBH  LEAST* SgOAEE*Dl STANCE  FIT 

CALL  LSD<Z2,Z1,Ka,AL,N,&aS,LR,IEBH,JBEZTE,aTH) 

IF  (LH.NE.O)  GO  TO  17 
HBITE  (JHBITE,  16) 

16  FOBHAT  (U,//,45X,42HLIFT  COEFFICIENTS  BI  LBIST-SQOAHE 

► DEFINE  CODE  AND  LIFT  COEFFICIENTS 
lCD-1 

CFa(11)-AL(l) 

CFH<12)»AL  (2) 

CFa(13)-AL(3) 

EXPX-AL(4) 

• COflPUTE  INTEBCEPT 

IF  (JJ.EQ.O)  GO  TO  47 
ICEPT-iKAB  (JJiJJ)  -CFH  (12)  *NKAB  (JJ) 

GO  TO  47 

' DEFAULT  TO  LINEAR  LEAST-SQUA BES  FIT 

17  IF  ( (HTH. EC.0,OB,HTH.EQ.2) .OB, HTH, EQ, 4)  GO  TO  19 
DO  18  I-I,K 

I 0 CL  (I)  -CL  (I)  iCFa  (14)  *F3  (I) 

9 H-HLLS(aTH«1) 

PEBFOBH  LINEAB  LEASI-SQOABES  FIT 

0 HTHPI-HTHO 
DO  27  1-1, K 

IF  (F6{I)  •LE.0.0.ANO.BIU.GE.2)  GO  TO  28 
C(I,1)-1.0D0 

GO  TO  (21,22,23,24,25,26)  ,aTHP1 

1 C(I,2)-F6(I) 

GO  TO  27 

2 C(I,2)-F6(1) 

C(I,3)-F3(I) 

GO  TO  27 

3 C(I,2)-F6(I) 

C(I,3)-F6(I)**£XFX 
GO  TO  27 

4 C(I,2)=F6(I) 

C(I,3)-F6(I)**EIPX 

C(I,4)-F3(I| 

GO  TO  27 

5 C(I,2)-F6(I)**EXPX 
GO  TO  27 

5 C(I,2)-F6(I)**£XPX 
C(I,3)-F3(I) 

7 X(I,1)-CL(1) 

ICC-2 
GO  TO  36 
i EXPX-2.0DO 
DO  35  1-1, K 
C(I,1)-1.0D0 

GO  TO  (29,30,31,32,33,34)  ,HTHP1 

> C(I,2)=F6(I) 

GO  TO  35 

) C(I,2)-F6(I) 

C(I,3)-F3(I) 

CO  TO  35 
I C(I,2)-F6(I) 

C(I,3)-P6(I)»F6U» 

GO  TO  35 
! C a,2)=F6(I| 


456 


C(i,3|-r6(i)*r6(i) 

AD 

132 

51  CLX*CFB(1 1)  *CFH(12)  *F6  (I)  «CFB  (13)  *F6  (I)  **£XPX*CFa  (14)  *73  (I) 

AD 

192 

C(l,4)>f3(I| 

AO 

133 

GO  TO  53 

AO 

193 

CO  TO  JS 

AO 

134 

52  CLX*CFa(11)  *078(12)  *F6(I)  *CFH(13)  *F6(I)  «F6  (1)  *CFH  (14)  *F3  (I) 

AD 

194 

J3 

C(l,2)«F6(X)*f6(l) 

AD 

135 

53  SX«  (FT2(I)  •G*S*F5(X)  *F4(I)  *CLX/ (2.000  *F1  (1)  ) *G*DCOS  (FT  1 (I)  ) /F4  (I)- 

AD 

195 

GO  TO  JS 

AD 

136 

1G*PWBA(I)  *DSIN  (F6  (I)  *TIA)/(F1  (I)  *74  (I)  **2)  ) 

AD 

196 

34 

C(I,2)«r6|l)*F6(I) 

AU 

137 

TSX*TSX*SX*SX 

AD 

197 

C(l,3)-F3(l) 

AD 

138 

54  CONTINUE 

AD 

198 

35 

X(I,1)*CL(X) 

AD 

139 

IP  (HCNt.NE.O)  WRITE  (JHBITE,55)  BCNT 

AD 

199 

ICD»3 

AO 

140 

55  FOBBAT  (1X,//,9X,94U***  OOBIIG  NEWTON-BAPHSOH  FOB  ANGLE  07  ATTACK 

AO 

200 

36 

CALL  I.LSQAB(C,X,K,I«  1*450,  450*  15,UKAB*  XEB*  Ja 

BITE) 

AD 

141 

1IN  NEWTON,  BOUIINE  WISHED  TO  SEEK  COBPIEX  ROOTS  ,I3,7U  TIBES.) 

AD 

201 

Xr  (IBB. EQ. 129)  WRITE  (JBBXTE*37) 

ad' 

142 

WRITE  (JWBITZ,56)  TSI 

AD 

202 

37 

FOBflAT  (1A,//*10X**ZEBO  NATBIX  EBCOUMTEBED. 

location: 

ALPOEL.  TO 

AD 

143 

56  FORBAT  (1X,//,30X,52HFREQU£NCI*DEP£NOENT  PIT  E8B0B  FOR  ANGLE  OF  AT 

AO 

203 

UEXT  DATA  SET,  If  ABt.*,//) 

AD 

144 

ITACK  * ,D20.13,//) 

AD 

204 

IF  (XBR.EQ.129)IEBB«1 

AO 

145 

C***  COnPUTE  PITCH  ANGLE  CORRECTION  DUE  TO  CORRECTIONS  IN  ANGLE  OF 

AO 

205 

IF  (XEBB.KE.C)  BET08M 

AO 

I4b 

C***  ATTACK 

AD 

20  6 

CIR(1  l)«X  (1*1) 

AD 

147 

CALL  GABX(K) 

AD 

207 

DO  38  I«12,14 

AO 

148 

C***  P4RF0BB  BOCEL  EXIBACIIONS 

AD 

208 

38 

CFn(I)>0.0D0 

AO 

149 

CALL  nODEI(K,lPRG,PIT,BNB) 

AD 

209 

GOTO  (39,40,41,42,43,44) ,BTHP1 

AO 

150 

IF  (lERB.NE.O)  RETURN 

AO 

210 

39 

CFn(12)>X  (2,1) 

AD 

151 

C***  STORE  UPDATED  VALUES 

AD 

211 

GO  TO  45 

AD 

152 

DO  57  1*1,10 

AD 

212 

40 

CFN(12)-X(2,1) 

AD 

153 

57  FC  (IT*1,I)  »CFB(I) 

AD 

213 

CFR(14)-X(3,1) 

AO 

154 

PC (11*1,11) *PII(LPBC) 

AD 

214 

GO  TO  45 

AD 

155 

DO  58  1*1, K 

AD 

215 

41 

CfJI(12)-X(2,1) 

AD 

156 

ST(IT*1,I)  *F2(I) 

AD 

216 

cfn(iJ)«x(i,i) 

AD 

157 

58  SA  (IT*1,I)  *F6(I) 

AD 

217 

GO  TO  45 

AD 

158 

GO  TO  4 

AD 

218 

42 

CFH(12)  *X  (2,1) 

AD 

159 

C***  TEST  FIT  ERROR 

AO 

219 

CF{1(13)«X  (3,  1) 

AD 

160 

59  IPL*IT*1 

AO 

220 

CF(I(14)«I(4,1) 

AU 

161 

FIT  (LPRG|*FC(1,11) 

AD 

221 

GO  TO  45 

AO 

162 

DO  60  J*1,1PL 

AD 

222 

43 

CFa(13)«X(2,1) 

AO 

163 

60  IF  (FC(J,11).LT.PIT(LPBG))FIT(LPRG)*FC(J,11) 

AD 

223 

GO  TO  45 

AD 

164 

DO  61  J*1,IPL 

AD 

224 

44 

CFH(13)^X  (2,  1) 

AD 

165 

61  IP  (FC  (J,1 1)  .EQ.riT  (LPBG)  ) NFIT*J 

AO 

225 

CFH  (14)  «X  (3,1) 

AD 

166 

C***  REDEFINE  COEFFICIENTS 

AO 

226 

45 

WRITE  (JHRXTE,46) 

AD 

167 

DO  62  1*1,10 

AD 

227 

46 

FOUnAT  (1X,//,45X,41KLIFT  COEFFICXEBTS  BX  LXIEAB  LEAST 

SQOABES,/) 

AD 

168 

62  CFB(I)  *FC(NFIT,I) 

AD 

228 

LH*0 

AD 

169 

C***  BESET  PITCH  ANGLE  AND  ANGLE  CF  ATTACK 

AD 

229 

47 

WRITE  (JBBITE,48)  CFH  ( 1 1)  , CFB  ( 12)  ,CFa  ( 13)  , EXPX«CFn  (14) 

AD 

170 

DO  63  1*1, K 

AD 

230 

48 

FCBSAT  (52X,7HCLA0  » , D23. 16,/,52X,7HCXA  = 

.023.16,/, 

52X,7UCLAX  * 

AD 

171 

F2  (I)  *ST(NFIT,I) 

AD 

231 

1 ,D23. 16,/,52X,7HEXPX  « , D23. 16,/,52X ,7HCLg 

« ,023.16 

,//) 

AD 

172 

13  F6  (I)  *SA  (NFIT.I) 

AD 

232 

CHECK  ON  OPDATE  CODE 

AD 

173 

IUP=1 

AO 

233 

IF  (XUP.IE.O)  HBITE  (JHBITE,49) 

AO 

174 

GO  TO  6 

AD 

234 

49 

FOBRAT  (6X,6(**>),1X,46H  END  FBCQUEMCI  COBBECTICNS  TO 

ANGLE  OF  AT 

AD 

175 

64  RETURN 

AU 

235 

1TACK,1X,6(»»»)  ,/,6X,12C  (>»•)) 

AD 

17b 

END 

AD 

236 

IF  (XUP.NE.O)  GO  TO  64 

AD 

177 

c*** 

INITIALIZE  FIT  EBB08  SUB 

AD 

178 

TSX«0.CO0 

AO 

179 

c*** 

SOLVE  FOB  ANGLE  OF  ATTACK  81  NEBTON-BAPHSON 

AD 

180 

SUOROUTINE  NEWTON  (I, ALP, BCNT) 

RW 

1 

flCBT*0 

AD 

181 

C 

HW 

2 

DO  54  1*1, K 

AO 

182 

C*»*  SUBROUTINE  NEWTON  USES  A BOOIFIED  SECOND'OBDEB  NEWTON^BAPHSOM 

NW 

3 

CALL  HEWTON(I,A,nCMT) 

AD 

183 

C***  BBIdOU  TO  ADJUST  THE  VALUES  OF  ANGLE  OF  ATTACK 

RW 

4 

ALP*A’F6(I) 

AO 

164 

C 

NW 

5 

CCHPUTE  FBEQUINCI-DEPENDENT  AMGLE-OF-ATTAC R 

C08BECTI0NS 

AD 

185 

IHPLICIT  &EAL*B(A'H,0>X) 

NW 

6 

F6  (I) *76 (I) *BS3*ALP 

AD 

186 

C3BBON  TIHE(45C)  ,F1  (450)  ,F2  (450)  .F3  (45C)  ,F4  (450)  ,75(450)  , F6  (450)  ,P 

NW 

7 

c*** 

COHPUTE  FIT  EBSOa 

AD 

187 

17(450),F8(450)  ,F9(450)  , P10  (4  50)  , P 1 1 ( 450)  ,F12  (450)  , F 1 3 (450)  , F 1 4 (450 

RW 

B 

GO  TO  (50,51,52)  , ICO 

AU 

188 

1)  , C (450,  11),X  (450,1)  ,WKAH(250)  ,CFB(14)  ,SGN  (4)  , SGD  (4)  ,fll  (450).FT2( 

NW 

9 

so 

IF  (Fb(I)  .GT.O.ODO)  CO  TO  51 

AO 

189 

1450)  ,PWBA  (450)  ,XX  (450)  ,TV(45C)  ,Xl  (45C  ) ,X2  (450)  , EX  1 , EX2, EX3,  EX4,G, S 

HW 

10 

CLX*CFa(12)  *F6  (I)  ♦TCEPT*CFB(14)*F3  (I) 

AD 

190 

1,BH3,TIA,EXPX,PLOW,PUIGH,COLOU,CDHIGH«JR£AD,JWBITE,JPOBCH,1E11,1£X 

NW 

11 

GO  TO  53 

AD 

191 

12,IEX3,IEX4,flETBIC,Ll,L2,I£^NB(1b) ,1EHR 

NW 

12 

457 


COBHOI  /Lia2/TCKPT«1CD,HTH,BCLCC 


C*««  lIlTIiLIZZ  PilABZTBBS 
ISZ-0 
I-fl(I) 
f«F«(I) 

B«f5(I) 

CD«n2(t) 

BD«P11  (I) 

P>PIBA(I) 

Gia«OAtSII  (HD/T) 

1 A«P6(I) 

C*«*  8EGII  ITEBITIOB 
1CK*0 

2 iO>A 

C***  COBPUTB  LIFT  COBFFICIEBT  AMD  DERIVATIfCS 
GO  TO  (3,4, 5)  ,1C0 

3 IF  (A.GT.O.ODO)  GO  TO  « 

CL>CFB(12)  •l^ICBPT 
OCL«CFB(12) 

DDCL«0.000 

GO  TO  6 

4 CL-CFB  (1 1)  ♦CFB  (12)  *A«CFB  (13)  •A«*EZPZ*CFB  (1 4)  *F3  (I) 
DCL*CFB(12)«EXPX*CFB(13)  «A*«  (EXPX*1.  000) 

DDCL-BXPX*  (EXPX-1.0D0)  *CFB  (13)  *A** (BXPX-2.0D0) 

GO  TO  6 

5 CL»CFB(11)*CFfl  (12)  •A»CFfl(13)  *A4A«>CFa  (14)  *F3  (I) 

0CL>CFB(12)  «2.0D0*CFB(13)*A 
ODCL«2.0D0*CFH(13) 

C***  FOBB  IBBTOI-BAPHSOI  EQDATIOI 

6 H«CD- (G4S*B*r*CL/(2.0D048)  «G*0S1I  (A^TIA)  *P/ (H*T  *T)  ) ♦G*OCOS  (GAB) /T 
HP--  ( (G*S*B«T)/(2.0004H)  *DCL*G*P*DCOS  (A*TIA)/(H*F*T)  ) 
XZ-l>ABS{(P«H«V«T*¥/(DSII(A»TIA)+1.0D-6))/P) 

C***  CHECK  FOB  BEAB-ZESO  SLOPE 

IF  (DABS (HP).LT.1.0D-1S.AHD.tSZ.EQ.4)  GO  TO  11 

IF  (DABS(HP).GE*1.0D-15)  CO  TO  7 

ISZ-ISZ«1 

aODIFT  POSER  AID  START  ITEBATIOH  AGAIM 

P-P*XZ 

GO  TO  1 

7 HPP«6«P*OSII(A*TIA)/(I*7*T)-G4S4B«T«DDCL/(2.0DO*H) 

BAD*  (HP/HPP)  • (BP/HPP)  -2.0  DO*  (H/BPP) 

C***  ADJOST  VALDES  OF  AH6LE  OF  ATTACK 
IF  (BAO.LT.O.OOO)  go  TO  9 
IF  {(HP*HPP).LT. 0.000)  CO  TO  8 
A>A-HP/UPP*DSQBT(RAD) 

GO  TO  10 

8 A-A-HP/HPP-DSQBT(BAD) 

GO  TO  10 

9 A«A-aP/BPP 
HCIT-aCIT^I 

GO  TO  n 

10  1CK-ICK«1 

IF  (DABS(A-AO) .LE. 1.0D-1S.OR.ICK.CE.20)  GO  TO  11 
GO  TO  2 

11  ALP-A 
BETDBI 
EID 


IS 

13 

IS 

14 

IS 

IS 

HS 

16 

BS 

17 

SB' 

18 

SB 

19 

SB 

20 

SB 

21 

BB 

22 

BB 

23 

IB 

24 

BB 

25 

■ B 

26 

IB 

27 

MB 

28 

■B 

29 

BB 

30 

NB 

31 

BB 

32 

IB 

33 

BB 

34 

HB 

35 

SB 

36 

IB 

37 

HB 

38 

IB 

39 

MB 

40 

MB 

41 

MB 

42 

IB 

43 

IB 

44 

■B 

45 

IB 

46 

BB 

47 

IB 

48 

BB 

49 

BB 

50 

IB 

51 

IB 

52 

HB 

53 

IB 

54 

IB 

55 

MB 

56 

MB 

57 

BB 

58 

IB 

59 

■ B 

60 

MB 

61 

BB 

62 

MB 

63 

BB 

64 

IB 

65 

18 

66 

BB 

67 

IB 

68 

BB 

69 

MB 

70 

MM 

71 

^ SDBBODTIIE  BODEl (K,tPRC,riT, BIB)  Bj, 

clll  CAICDIAIES  THE  POSER  AID  DBAG  COEFFICIEBTS  OF  THE  HD 

C***  PATB^^^^°  80DELS  FBOH  THE  EQDATIOI  OF  BOTIOI  TAHGEIT  TO  THE  FLIGHT  HO 

C 

IBPLICIT  HlAL*8(A-H,0-2) 

DIBBISIOI  FIT(2).ST(10.11).IS(1O),tOC(1O,18)  HO 

COHHOI  TIBE  (450)  ,F1  (450)  «F2  (450)  ,F3  (450)  ,F4  (450)  ,FS(450)  . F6  (4  50)  - F HD 
*^10(450)  ,F11  (450)  ,F12  (450)  ,F13(450)  ,F14  (450  BD 
1)  «C(450,11)  •X(450«1)  «SKAR(250)  «CFB(14)  ,SGI(4)  .500(4)  ,FT1  (450)  .FT2  ( HD 

liTEGEB  IBQI(18)/3.4.5,7.4.5,7,5.6.8.5.6.8,4,5.5.6.6/ 

^ ^0. 0,0.1, 2.3.6.7,8.0,0.0.0, 1.3, 4,6.7. a. 0.0, 0.0/  JS 

BBITE  (JIS1TE.1) 

1 FOBBAT  (IX,////, SOX, 29 HB  ODEL  SOLDTIOK  S,/)  HD 

SBITE  (JSBITE.2) 

2 FOBBAT  (28X,76<***) ,/,28X,«**,74I,«*«)  Jo 

C***  BEGIS  AHALTSIS  01  SPECIFIED  flOOELS 

DO  14  LKBB»L1,L2 

C***  DETERMIIE  SPECIFIC  BODEL  AID  lOBBEB  OF  DIKIOSIS  Sn 

JCIT-IEQMB(LKBH) 

IOB«IEQS(JCIT)  I® 

HFL-0 

CALL  CHIGE(SGI)  2® 

DO  4 1-1, K “ 

AH-DABS(F6(D) 

C***  TEST  FOB  lEGATITE  AlGLES  OF  ATTACK  „ 

IF  (F6(I)  .LT.O.ODO)  CALL  SIGHS  (SGI. lEX  1,IEX2,IEX3,  IEX4)  BO 

C***  OETEBBIIE  GEHBIAL  TEBBS  FOB  8ATBIX  FOBBDLATIOI  HD 

TS  (1)  -DCOS  (F6  (I)  *TIA)/  (FI  (I)  *F4  (I)  ) 

TS(2)-TS(1)*F4(I)**EX1 
TS  (3)=TS(1)*F4(I)**Ex2 

TS(4)-TS(1)*F4(I)**BX3  Iq 

TS(S)«TS(1)*F4(I)**EX4  "" 

TS  (6)— FS(I}*S*F4(I)**2/(2.0D0*F1(I))  HD 

tS(7)  »TS(6)*SGI(1)  •AB**1BX1  Jn 

TS(8)-TS(6)*SGI(2)*AB**IEX2  Jn 

TS  (9)=TS(6)*SGI(3)  •AR**IEX3 
TS(10)-rS(6)  *SCI(4)  •AB**IBX4 

IF  (F6(I)  .LT.O.ODO)  CALL  Ca»GE(SCM)  -D 

C***  FOBB  COBFFICIEITS  FOB  LEAST  SQOABES  IS 

DO  3 J»1,IDB  2? 

1 r IT  .T»«TC  t 


3 C(I,J)-TS(LOC(J,JCITJ) 

4 X(I,1)  >F8(I)/G*DSII(F2(I}-F6  (I)}  Jn 

C***  EIACT  LEAST  SQDABPS  Jq 

c.  .1.«50.«S0.16..««.It».4»tITE»  BO 

IT  (IEI.ZS.129)  CO  TO  5 !? 

GO  TO  7 

BO 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 
3T 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 
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6 F01HfT*nx”/ll01,'IEBO  HITBIX  EICOOITBSKD  IB  HOOEL.  TO  BEET  DETE  BD 
1 SET,  If  EBT.«,//) 

IElB-1  II 

EETOBB 

C**«  STORE  TELOES  FOE  COBFEEISOI  BO 

7 DO  8 J-1,10 

8 ST<JCBT,J)  “? 

DEFIBE  COEFFICIBBTS  IB  COEEECT  OlDEl  80 

DO  9 J-1,10 

9 CFH(J)»O.ODO 

DO  10  a»i,Baa 

10  CFH(lOC(J,JCBTn-XCJ#1|  2? 

€*♦♦  DETBEBIBB  FIT  EBBOB 

SSX-O.ODO 

DO  11  J«1,E  2® 

EH«DEBS(F6(J)|  2? 

IF  tFS(J|.LT*0.0D0)  CELL  SIGBS (SGB,1XX1,IEX2,IXX3,IEX«)  80 

P-CFB  (1)  ♦CFS  (2)  ♦FB  |J)  ♦•EXUCFB  (3)  W fJ>  ••EX2^CF8  («)  *F*  (J)  ••BX3*CF8  80 
H5)*FB|J)**EXB  80 

CD-CF8  (6)  ♦CFB  (7>  ^SCB  (1 ) •E8**IBI1»CF8  (8)  *SGB(2)  ♦Ea**IEX2*CF8  (9)  ♦SGB  80 
1 (3)  •E8**IBX3»CF8  (10)  *508  (•)  •E8**IEX4  BJ 

C***  CHECE  FOBEB  EBO  DEEG  COEFFICIEBT  BEBGE  80 

IF  ((P.LE.PLO«.OE.P.CT.FHIG8).OB.  (CO.  LT.CDLOB.  OB.CD.  GE-CDaiGB)  | B FL  BD 
1-BFL«1 

5S-DC0S  (F6  (J)  ♦TIE)  •?/  (FI  ( J)  *FB  (J)  ) • (F5  (J)  ♦S^FB  (J)  ••2/(2.0DO*F1  (J)  ) BD 
1*CD^F8  (J)  /C»DSIB  (F2  (J)  -F6  (J)  ) ) “0 

11  SSX-SSX*SS»SS  2S 

IF  (BFl.CT.0)SSX-1.0D^60  2S 

CBB*  BBITE  aODEL  TELOES  J® 

■BITE^^aBBlTEllI)  JCBT,CF8(1)  ,CFB(8)  ,CF8(2)  ,CFB(7)  ,CF8(3)  ,CF8  (8)  ,C  8D 
1F8(B)  ,CF8(9),BFL,CFa(5),CF8(10),SSX 

12  FOBBET  (28X,»**, 1X,'B0DEL  *,I2,3X,*P0  » •, 1P023. 18,3X,*CD0  * BD 


1.1PD23. 16,21,* ••,/,28X.**',7BX,«**,/,2ai.**«,1X,*FIT  2? 

116,39I,***,/,2eX,*»*,7BX,***,/,28X,***,7B(*.*),*»*,/,28X,***,7BX,*  BD 

I**)  **“ 

GO  TO  IB  2J 

13  P0«CFB(1)*1.35S818D-3  2J 

P1-CFB(2)*1.355818D-3  2S 

P2-CFB (3) •1.3558180-3  2« 

P3-CFB(B)  *1.3558180-3  2S 

PB-CFB (51  *1.3558180-3  ®® 

BBITE  (JHBITB,12)  JCBT,P0,CFB  (6)  ,Fl,CFB  (7)  ,P2,CFB(8)  ,P3,CFB  (9)  ,BFL  BO 

1,PB,CFB(10).SSX  2® 

IB  ST(JCBT,11)-SSX  2S 

C***  DBTEBBIBE  BEST  BODEL  BI  FIT  EBBOB  80 

ICC-IEQIH(I)  2S 

FIT  (LPBG)  -ST  (ICC,  11)  2S 

DO  15  J-L1,L2  2n 

ICC-IEQia  (J)  8** 

15  IF  (ST(1CC,11).LT.FII(LPRG))FIT(LPBG)-ST(ICC,11)  80 

DO  16  J-L1.L2  2S 

ICC-IEQBB(J)  2n 

16  IF  (ST(ICC,1I).EQ.FIT(LPBG))BBB-ICC  80 

■ BITE  (JBBITE,2) 


IF  (FIT (LPBG). EQ. 1.00*60)  GO  TO  18 
■BITE  (JBBITE,17)  BBB 

17  FOBBET  (28X,****,21X, •BODEL  *,12,*  FOOBD  TO  BE  BEST  FIT*,22X,* 
V,  281,**  • ,7BX,***,/,28X,76  (•  *•  ) ,////) 

GO  TO  20 

18  BBITE  (JBBITE,  19) 

19  FOBBET  (28X,****,21X,*BO  BOOEL  FOOBD  TO  BE  EDBQOETE* ,22X, • **• , 
U,***,7BX,***,/.28X,76  (•••).////) 

C***  OPDETE  COEFFICIEBT  TELOES 

20  DO  21  J-1,10 

21  CFB(J)-O.ODO 
BOB-IEQB(BBB) 

DO  22  J-1,B0B 

22  CFB(L0C(J,BX8))«5T(BBB,J) 

BETOBB 

EBO 


SOBBOOTIBE  F(T,T,OI,C,EJE, J,IPETB,BCBT,BCBT) 

C 

C***  SOBBOOTIBE  F OSES  THE  BOEIZOBTEL-  EBO  TEBTICEL-PLEBE  EQOETIOBS  OF 
C***  BOTIOB  TO  COBPOTE  COBPETIBLE  FLIGBT  PETB  PEBEBETEBS 
C 

IBPLICIT  BBAL*8(E-H,0-I) 

EXTEBBEL  TE,DDT,DDOT,ELP,OTE,PBIOEB 
DIBEBSIOB  I(B),DI(B)  ,CX(6) 

COBHOB  TH(BSO)  ,F1  (B50)  ,F2  (B50)  ,F3(B50)  , FB  (BSO)  ,F5  (B50)  ,F6(B50)  ,F7( 
1B50)  ,F8(B50)  ,F9(B50),F10  (B50)  ,F11  (B50)  ,F12  (B50)  ,F1 3 (B50)  ,F1B(B50)  , 
1Z(B50,11),X(B50,1),BEEB(250)  ,CFB(1B)  ,SGB  (B)  ,SGO  (B)  ,FTl  (B50)  ,FT2(B5 

10)  ,P8BE  (B50)  ,XX  (B50)  ,TT(B50)  ,X1  (B50)  ,E2  (B50)  ,8X1,EI2,EX3,EXB,G,S,E 
1UO,TIE,EXPX,PLOB,PBIGB,COL08,CDHIGB,JBEED,J81irE,JPOBCH,IEXl,IEI2, 
1IEX3,IEXB,BETBIC,L1,L2,IEQBB(18) ,IEBB 

COBBOB  /LEB8/ELP1,P1,PEC(8) ,CL,CD 
C 

C***  CELCOLETE  EIBC8EFT  lEICBT 
IF  (J.BE.1)  CO  TO  1 
1(1)-F1(J) 

GO  TO  2 

1 I (l)-r  (1)  *DI  (1)  *(T-TB  (J-1)  ) ♦0I1*(T-TB  (J-1)  ) •*2/2.0DO*DDIB*(T-TB(J- 

11)  ) **3/6.000 

C***  COBPOTE  DEISITT  FECTOE 

2 FB«(1.0DO-6.66D-6*T(2))**B.2600 
C***  IBITIELIXE  PEBEBETEBS 

ICBT-0 
E-F6  (J) 

TD-F3(J) 

Cl»(2.0D0*T(1)/(G*S*BaO*FB*I{3)))  *(DI(B)  *6*DC0S(f  (B)  )/I<3)) 

C2-2. 000*1  (1)/(G*S*BB0*FH*X(3)*X  (3)) 

C3-C2*  (OF  (3)  *G*DSIB  (I  (B)  ) ) 

C***  STEBT  BEBTOB-BEPBSOB  ITEBETIOB 
JB-0 

3 ICBT-ICBT*1 

C***  CELCOLETE  CL,  CO,  EBO  TBEIB  OEBITETITES 

CELL  CLCD(JB,E,TD,CFa,IEX1,IEX2,IEX3,IEXB,EXPX,CX) 

C***  CELCOLETE  BEITOB-BEPBSOB  EQOETIOBS 
FX-CX(I)  *DTEB(E)*(C3*CX(2)  )-C1 

FIP-CX  (3)  *(C3*CX  (2)  )/(DCOS  (E)  *DCOS(E)  ) *OTEB(E)  *CX(5) 

F1PP-CX  (B)  ♦ (2.0D0*CX(5)  *2.000*  (C3*CX  (2)  ) *DTEB(E)  ) /DCOS  (E)  **2*CX(6) 
1*DTEB(E) 


BD 

119 

BD 

120 

BO 

121 

BD 

122 

BO 

123 

BD 

12B 

BD 

125 

BO 

126 

BO 

127 

BO 

128 

BD 

129 

BO 

130 

BO 

131 

BD 

132 

BD 

133 

BO 

13B 

FP 

1 

FP 

2 

FP 

3 

FP 

B 

FP 

S 

FP 

6 

FP 

7 

FP 

8 

FP 

9 

FP 

10 

FP 

11 

FP 

12 

FP 

13 

FP 

IB 

FP 

15 

FP 

16 

FP 

17 

FP 

18 

FP 

19 

FP 

20 

FP 

21 

FP 

22 

FP 

23 

FP 

2B 

FP 

25 

FP 

26 

FP 

27 

FP 

28 

FP 

29 

FP 

30 

FP 

31 

FP 

32 

FP 

33 

FP 

3B 

FP 

35 

FP 

36 

FP 

37 

FP 

38 

FP 

39 

FP 

40 

FP 

41 
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C*«*  SOLfE  rOB  ilGLl  OF  BTTiCK  FP 

BBD> (FIP/FIFF) *(F1P/F1PP) -2.000* (FX/FIPP)  FP 

il-B  FP 

IP  (BID.LT.O.ODO)  GO  TO  S FP 

IF  ((F1P*F1PP) .LT.O.ODO)  CO  TO  4 FP 

&>A-FlF/FlPP»OSQBT(BiD)  FP 

GO  TO  6 FP 

^ A«l-F1P/FlPP-DSjBT (BAD)  FP 

CO  TO  6 FP 

5 A«A-F1P/F1PP  FP 

HCIT*aCir*1  FP 

GO  TO  7 FP 

C***  TEST  FOB  CONTEBGEMCE  OB  HAllHUB  ITEBATIOK  FP 

6 IF  (DABS (A1*A) .LT, 1.0D-1S.OB.ICMT.EQ.20)  GOTO  7 FP 

GO  TO  3 FP 

C***  UPDATE  CL.  CD.  POHEB.  AID  HEIGHT  DEBIVATIVES  FP 

7 JB-1  FP 

ALP1-A  FP 

CALL  CLCD(JB.  A.TD,CFH.IEX1,IEI2.IEX3.ICX4.EXPX.CX)  FP 

CL*CX(1)  FP 

CD«CX  (2)  FP 

P1»T(1)*I  (3)/(G*DCOS(ALPUTIA))*(DT(3)  ♦G*S*RUO*FU*I  (3)  •♦2*CI(2)/(2  FP 

1,0D0*T(1))  ♦G*DSII  (I  (4)  ) ) FP 

IF  (P1.LT.O.ODO) IEaa»l  FP 

IF  (1E8B.IE.0)  BETDBI  FP 

DT(1)*-C*P1  FP 

DIH«-C»DI  (3)*(EX1*CFH(2)*T(3)**(BX1-1.0D0)  ♦BX2*CFH  (3)  ♦! (3)  ••(EI2-1  FP 

1.0D0)  ♦BX3*CFH(4)  *1(3)  *•  (EX3-1.000)  ♦BX4*CFH  (5)  (3)  (BX4-1.0D0)  ) FP 

DDF*DDT(T)  FP 

DDTI«-C*(EX1*CFB(2)  •((EX1-1.0D0)*I(3)  *•  (EX  1-2-ODO)  *01(3)  (3)  ••(EX  FP 

11-1.0D0)  •DDF)«EX2*CFH(3)  •((EX2-1.CD0)  «Y{3)  ••  (EX2-2.0D0)  •OT  (3)  •T(3|  FP 

1*4(£X2-1.0C0)  •DDF)  »EZ3*CFI1  (4)^  ((EX3-1.0D0)  •!  (3)  ••  (EX3-2.0D0)  *DX  (3)  FP 

1*T (3) ♦• (EX3*1.000) *DDF) ♦EX4^CFH (5) • ( (EX4- 1 .ODO) *1(3) •• (EX4-2.0D0) • PP 

IDT  (3)  ♦T(3)«*(EX4-1.0D0)^DDF))  FP 

C***  CORPOrE  PABTIAL  DEBITATITES  OF  EQUATIOH  OF  HOTION  FP 

IF  (KJR.EQ.2)  GO  TO  8 FP 

B1»BH0*PH  FP 

CALL  PABTAL(J,T<1).B1.ALP1.T(3)«DT(3).DT(2)  .T(4)  .DT(4)  .PAC.KCIT)  FP 

6 BETDBI  FP 

EID  FP 

SOBBOOniE  PATH(I.C.IPATH)  PH 

C PH 

SUBBOOTIIE  PATH  IITEGBATES  THE  VEHICLE  EgUATIOHS  OF  BOIIOI  TO  PH 

C^^«  OBTAIN  TIRE  HISTORIES  OF  BOTH  VEHICLE  AID  FLIGHT  PATH  PABABETEBS  PH 

C PH 

IflPLICIT  aEAL^8(A*H,0“X)  PH 

OIREISIOI  DT  (4)  .1  (4)  .SC  (450. 8)  PH 


COHROI  TIBE(4SO).F1  (450).F2(4SO).F3(450).F4(450).F5(450).F6  (450)  .F  PH 
17(450)  .F8(450)  .F9(4S0)  ,F10  (450)  .F1 1 (450)  .Ft2  (450)  . F 13  (450 ) . Fl  4 (450  PH 
1)  .2(450.  11).  1(450.1)  .HKAB  (250)  .CFH  (14)  .SGI  (4)  .SGD(4)  .FT1  (450)  .FT2(  PH 
1450).  PH  BA  (450)  .XX  (450)  .71(450)  .11  (450)  . X2  (450)  .EX  1 .E  X2  .E  X3  .EX4  . G ,S  PH 
I.BHO.TIA.EXPX.PLOri.PHIGh.CDLOH.CDHIGH. JBEAO. JHBITE.JPUNCH.IEXI.IEX  PU 


12.IEX3.IEX4.BETBIC.L1.L2.IE0IH  (18}.IEBB  PU 

COHROI  /LABB/ALP1.P1»PAC(e) .CL.CD  PH 

COHROI  /LA89/ACF  (450)  PH 

C PH 

C^^^  INITIALIZE  PABABETEBS  PH 


42 

GAHHAX-1.0D0 

PH 

18 

43 

TRII«eO.ODO 

PH 

19 

44 

CALL  CRNGE(SGR) 

PH 

20 

45 

BRITE  HEADEB  TITLE 

PH 

21 

4b 

BBITE  (JNBITE.1)  IPATU 

PU 

22 

47 

1 

F08BAT  (1X.///.43X.47C**) ./.43X.»*«. 45X. •••./, 43X.»^«.2X. ’PATH  PE 

PH 

23 

48 

1BFOBRAICE  AIALTSIS  ITEBATIOH  10. < . I2. 2X. ■• *«/.43X. • •• . 3X. • (ALTITOD 

PH 

24 

49 

IE  AID  AIRSPEED  ASSURED  CORRECT) • .3X, 43X ,*•• ,45X. *••*/. 43X. 47 

PH 

25 

50 

3 (••*)  *//) 

PH 

26 

51 

COHPUTE  ACCELEBATIOI  DEBITATIVE 

PH 

27 

52 

IF  (IPATH.NE.1)  GO  TO  2 

PH 

28 

53 

CALL  FII(N.F8.TIflE.FT1,FT2.0.15.3.2) 

PU 

29 

54 

COHPUTE  RIlIROn  HEIGHT 

PH 

30 

55 

2 

HEHPTI»F1  (l)-I.OOO 

PU 

31 

5b 

c*^« 

BEGIN  LOOP  FOR  CORRECTIOIS 

PH 

32 

57 

DO  16  KJK>1.2 

PU 

33 

58 

URITE  LABELS  IN  ENGLISH  OB  SI  UNITS 

PH 

34 

59 

IF  (HETBIC.EQ.O)  BRITE  (JHBITE.3)  KJK 

Pd 

35 

60 

IF  (HETBIC.NE.O)  BBiTE  (JBRXTE.4]  Kjr. 

PH 

36 

61 

3 

FORBAT  (1X,/,5U,‘PATH  PERFOBHABCE  SUBITER  ATIOI • . 1 2,//,  UX.  • TIRE • . 

PU 

37 

62 

17X. *ALTITDDB».5X.»AIBSPEED*. 61, ‘CAHHA*.!!, 'ALPHA* ,10X.»CL* .111, »CO 

PH 

33 

63 

l',9X. 'BEIGHT'.9X,' POHEB', /.12X.' (SECS) '.BX,'  (FT) ',7X,' (FT/SEC)  *,6X 

PH 

39 

64 

1.»  (RAD)  ',7X.  • (BAD)  *.35X.'  (LBF)  '.61.'  (FT-LBF/SEC)  ' ,/) 

PH 

40 

65 

4 

FORHAT  (IX. /.SIX, 'PATH  PEEFORRANCE  SUBITEB ATIOB' , 12.//, 1 3X , • TIHE' . 

PH 

41 

66 

171, 'ALTITUDE'. 5X.* lias PEED'. ex.'GAHHA' ,7X, 'ALPHA*. 10X. 'CL'.llX.'CO 

PU 

42 

67 

1',9X. 'HEIGHT'. 91, 'POBEa'./.12X.' (SECS)  ».6X.' (HETE8S) * , 6X , • (H/SEC) • 

PH 

43 

68 

1.6X.*  (BAD)  '.TX.*  (RAD)*.33X.*  (NEBTOBS)  ' ,2X.  • (KB ) ' ,/) 

PU 

44 

69 

c*** 

BEGIN  INTEGBATION 

PH 

45 

70 

1-1 

PU 

46 

71 

T-TIHE(I) 

PH 

47 

72 

I(1)-F1(I) 

PH 

48 

73 

1(2) -no  (I) 

PH 

49 

74 

1(3)  -F4(I) 

PH 

50 

75 

T (4)-FTl  (I) 

PH 

51 

76 

DX  (2)  -F11  (I) 

PH 

52 

77 

DT  (3)  -F8(I) 

PU 

53 

78 

01  (4)-FT2  (I) 

PH 

54 

79 

RCNT-0 

PH 

55 

80 

NCNT-0 

PH 

5» 

81 

€••• 

ENACT  SOLUTION  BOUTINE 

PH 

57 

CALL  F(T.I.Dr,C.KJK.I.IPATU«RCIT,NCNT) 

PH 

58 

CHECK  FOB  ERROR 

PH 

59 

IF  (lERB.IE.O)  BEXURI 

PU 

60 

1 

BRITE  RESULTS 

PU 

61 

2 

IF  (HETBIC.NE.O  CO  TO  6 

PH 

62 

3 

BBITE  (JBBITE.S)  T.  I (2)  ,I  (3)  . X (4)  , ALP  1 .CL. CD. T ( 1)  . PI 

PH 

63 

4 

5 

FORBAT  (9X.9 (1PD12.5. IX)) 

PH 

64 

5 

GO  TO  7 

PH 

65 

6 

6 

BS-X(l)  •4.4482D0 

PH 

66 

7 

HS-X  (2)  •0.304800 

Pii 

67 

8 

VS-X(3)  ♦0.3048DO 

PU 

68 

9 

?1S-P1^1.3558D0/1OCO.ODO 

PU 

69 

10 

BBITE  (JBRITE.5)  T, BS. VS.X (4) . ALPI .CL.CD. B S. PI S 

PU 

70 

11 

c*** 

STORE  ANGLE  OF  ATTACK  CIPFEBENCE  AMD  PABTIAL  DERIVATIVES 

PU 

71 

12 

7 

ADF(I)>ALP1>F6(I) 

PH 

72 

13 

IP  (KJK.EQ.2)  GO  TO  9 

PH 

73 

14 

DO  3 L-1.8 

PU 

74 

15 

8 

SC  U.L)  -PAC(L) 

PH 

75 

16 

CCNTINUE  INTEGRATION 

PH 

76 

17 

9 

00  13  1-2.  M 

PH 

77 
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T>TIiE(X)  II 

f (i)-P10(I»  ll 

Iz 

DT(2)«F11(I) 

0U3)T8(I)  II 

dx(«»-ft2(I)  Iz 

EI4CT  SOLOTIOI  BOOTliE 

CEU.  r(T.I,DI,C,EJK.I.IFATB,ECET.«CET| 

C*»*  CHECE  FOE  IBXOB 

IF  (lEBB.IE.O)  lETOXI 
C^9*  CHECK  FOB  TOLBBiHCB  LI81TS 

IF  (f  O)  .tl.HEBPTI)  CO  to  17  FH 

IF  (T(2NIT,0.0D0)  GO  TO  19  FH 

IF  (OBBSd  (•)>  .CT.CIHHAI)  GO  TO  21  FH 

IF  (TOl.tT.Tail)  CO  TO  23  FH 

€••♦  BBITE  BESOLTS 

IF  (BBTBIC.BE.O)  GO  TO  10  FH 

BBITE  (JHBITE.5)  I,I  (2»  ,I  (3)  ,T  (B)  .AlFl.CL.CD,!  (1)  , Pi  PH 

CO  TO  11 

10  IS-I(1|**.BB82D0  FH 

RS-T(2)*0. 30*800  FH 

¥S-t(3)*0. 304800  FH 

P1S»P1*1. 355800/1000.000  FH 

BBITE  (JHB1TE,5)  T,HS,  1fS,I  (4)  ,Bl.Pl,CL,CD,HS,PlS  PH 

C***  STORE  IIGLE  OF  ATTICK  FH 

11  iOF{l)-iLPl-F8(l)  FH 

IF  (KJK.EQ.2)  GO  TO  13  FH 

DO  12  L-1,8  FH 

12  SCU»I.)«P*C(L)  fh 

13  COBTIBOE  FH 

IF  IHCBT.IE.O)  BBITE  (JBBITE,14)  HCBT  F“ 

14  FOBHiT  Ml.//t9I,94H**#  DDBIIG  BEBTOB-BEPHSOB  FOB  EBGLB  OF  ETTECK  PH 

HI  f , BOOTIBE  bished  TO  SEEK  COHPLEI  BOOTS  ,I3«7H  TIHES.)  PH 

IF  (KJK.EQ.2)  GO  TO  16  FH 

IF  (BCBT.BE.O)  BBITE  (JBBITE.15)  BCBT  FH 

15  FOBHET  (1X,//,9I,94H***  DUBIBG  BEBTOB-BEPHSOH  FOR  EBGLE  OP  ETTECK  PH 

IIB  PEBTEL*  BOOTIBE  BISHED  TO  SEEK  COHPLEX  BOOTS  ,I3,7H  TIHES.)  PH 

C***  CELL  DELTA  COBBECTIOB  BOUTIHE  FH 

CELL  DCB(H,EDr,SC,CFH,JBBITE)  FH 

16  COBTIBOE  fh 

BETORB  fh 

C***  ERSOR  RESSEGES  (TEBHIHETIBC)  FH 

17  BBITE  (JBBITE, 18)  FH 

18  FORHET  (1X,//,10X,'EIBCBAFT  HEIGHT  HIBIHUH  DECBEESED  81  1 LBF  OB  4 PH 

1.482  HEBTOBS.  DATA  BEJECTED.*)  FH 

CO  TO  25  fh 

20  FOBBET^OxJ/A  10X**ELTITODE  BECEHE  LESS  THEB  2EBO.  DATA  REJECTED.'  PH 

GO  TO  25  fh 

22  FOBHET*  nX^/AlOX.'EBSOLOTE  BELOE  OF  FLIGHT  PATH  EBGLE  EXCEEDED  1 FH 

1BEDIEB.  DATE  REJECTED.')  F“ 

GO  TO  25  F" 

23  BBITE  (JBBITE,24)  FH 

24  FOBHET  (1 I,//. 10X, • EIBSPEED  BECEHE  LESS  THEB  THE  HIBIHUH  SPEED.  DE  PH 

1TE  BEJECTED.')  FH 

25  IEBB*1 


PH 

78 

PH 

79 

FH 

80 

PH 

81 

PH 

82 

PH 

83 

PH 

84 

PH 

85 

PH 

86 

PH 

87 

PH 

88 

PH' 

89 

PH 

90 

FH 

91 

PH 

92 

PH 

93 

PH 

94 

PH 

95 

PH 

96 

PH 

97 

PH 

98 

PH 

99 

PH 

100 

PH 

101 

PH 

102 

PH 

103 

PH 

104 

PH 

105 

PH 

106 

PH 

107 

PH 

108 

PH 

109 

PH 

110 

PH 

111 

PH 

112 

PH 

113 

PH 

114 

PH 

115 

PH 

116 

PH 

117 

PH 

118 

PH 

119 

PH 

120 

PR 

121 

PH 

122 

PH 

123 

PH 

124 

PH 

125 

PH 

126 

PH 

127 

PH 

128 

PH 

129 

PH 

130 

PH 

131 

PH 

132 

PH 

133 

PH 

134 

k PH 

135 

PH 

136 

PH 

137 

KETOBH 

EBD 


PH  138 
PH  139 


C 

c*** 

c**« 

c 


SDBBODTIBB  PElIEL(J,B,B,ELF#B»OT*DH*FFE,OFPE,PAC,BCBt) 

SOBBOUTIHE  PEBTEL  COHPUTES  BOHEBICELLT  TEE  FEBTIEL  DEBITETlfXS  OF 
THE  LIFT  EBD  OBEG  COBFFICIKHTS 


PB 

PB 

PB 

PB 

PR 

PB 

PB 

PB 

PB 

PB 

PR 

PB 

PB 

PB 


C***  IHITIELI2E  FECTOBS  EBO  PEBEHETLBS 
FX  C1)-0.99D0 
FX(2)*1.01D0 
TD*F3  (J) 

IB«0 

JC»1 

C**«  STCRB  LIFT  EBD  DREG  COEFFICIEBTS 
DO  1 1-1.8 

C***^  COHPUTE^COEFFICIEBTS  FOB  EQOETIOH  OF  HOTIOB 
Cl»(2.OD0*ll/(G*S*B*I))  •(DFPA^C*DCOS(FPE)/T) 
C2-2.0D0*B/(G*S*B*»*B) 

C3-C2*  (Df  *6*DSIB  (FPE)  ) 

C***  BECIB  COHPOTETIOB  OF  PEETIEL  PERIfETIfES 
DO  9 JX-1.16 
E-ELP 

IF  (IB.EQ.2)  JC-JC'l 
IB-1 

IF  ((  (JX/2)^2)  .EQ.JX)IB-2 
TEST  FOB  ZERO  COBFFICIEBT 
IF  (CX(JC)  .BE. 0.000)  GO  TO  2 
PEC(JC)  -O.ODO 
GO  TO  9 

C***  HODIFI  COEFFICIEHT 

2 CFH(JC*5)»CX(JC)*FX(1H) 

ICBT-O 

3 ICHT-ICBT*! 


C*** 

c*** 

c**« 


COHPUTE  CL,  CD,  EBD  THEIR  DEBlTETIfES 

CELL  CLCD (JR,E,TD,CFH,IEX1 ,IEX2 ,IEX3 .IEX4, EXPX.CXX) 

FORM  HEBTOH'BEPHSOH  EQOETIOBS 

FT-CXX  Ml  *DTEH  (E)  * (C3*CXX  (2)  )'Cl 

f 11  ♦ #r liri*  }21 1 / fOCOS  (El  *DCOS  (E)  ) ♦DTAM  (E)  •«! 


1(E))'CXX(6)*DTEB(E) 

SOLVE  FOR  EBGLE  OF  ETTECK 

BED-(P1P/F1PP)»(F1P/F1PP)-2.0D0*(FI/F1PP) 


ES-E 

IF  (BED. LT. O.ODO)  CO  TO  5 

IF  ((FIP/FIPP)  .LT. O.ODO)  GO  TO  4 

E-E-F1P/F1PP*DSQRT(RED) 


PR 

PR 

PH 

PB 

PR 

PB 

PR 

PR 

PB 

PB 

PB 

PB 

PB 

PR 

PB 

PB 

PB 

PR 

PR 

PB 

PB 

PB 

PR 

PB 

PR 

PR 

PB 

PB 

PB 

PB 

PB 

PB 

PR 

PR 

PB 

PB 

PR 

PB 

PB 

PB 

PR 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 


GO  TO  6 

« &»A-P1P/PUP-DS6IT(B1D) 

GO  TO  6 

5 4»1-P1P/P1PP 
MCir*iK;iiT«i 
GO  TO  7 

6 IP  (0&BS(iS>A)  .IT.1.0D-15.01.XCIT.6X.20)  GO  TO  7 
GO  TO  J 

7 IP  (((JZ/2)*2).VB.JI)A1-A 
IP  (((Jt/2)*2)  .Bg.JI)!!*! 

IP  U(J1/2)*2).BQ.JZ)  go  to  8 
GO  TO  9 

C08P0TK  PilTIil  DIlITiTITES  AID  BESET  COEPPICIEBTS 

8 PAC(JC)-(A2-A1)/CPI(2)-PU1)|/CX|JC) 
CP8(JC»5)-CZ(JC) 

9 COBTIIDB 
BETOBB 
EBD 


SOBBODTIBE  PITEBB  (P,  I,  Z) 

C 

c««*  SOBBOUTIBE  PITEBB  CHECZS  PIT  EBBOfiS  ABD  STORES 
C***  'BEST*  HODZl.  EZTBACTIOB  COEPPICIEBTS 

C 

ZBPLICIT  BZAL*8(A-B,0*Z) 

OIBBBSIOI  Z(1«),XI(1«| 

C 

IP  (I.BE.1)  GO  TO  3 

1 P1»P 
DO  2 

2 ZZIJ)-Z(J) 

BEZaXI 

3 P2-P 

IP  (P2.LT.P1J  GO  TO  1 

P-P1 

DO  8 

8 Z(J)  -ZZ(J) 

BETOBB 

EBD 


SOBBOOTIBE  ASCEB (B, T,Z,TT»ZZJ 
C 

C**«  SOBBOUTIBE  ASCEB  ORDEBS  DATA  OP  Z TS.  1 BY  ASCEBDIBG  Z 
C 

IBPLICIT  BZtL*8(A-B,0-Z) 

DIBEBSlOB  T(B)«TT(BJ,Z(R)«ZZ(B) 

C 

C«*«  STORE  IBPUT  TALOES 
DO  1 J*1«B 
TT(J)  =T(J) 

1 XX(J)>X(J) 

BB1»B-1 

C***  ARBABCE  IB  ASCEBDIBG  OBOEB 
DO  3 J=1,BB1 
fl»J 

BP1»J*1 


PR 

56 

DO  2 I>flP1«B 

AS 

17 

PR 

57 

2 

IF  (XZ{I).LT.ZZ(nj)H«I 

AS 

18 

PB 

58 

I1«XZ(J) 

AS 

19 

PR 

59 

T2«IT  (J) 

AS 

20 

PB 

60 

XX  (J)  »xx(a) 

AS 

21 

PB 

61 

TI  (J|  «TI  (8) 

AS 

22 

PB 

62 

zz  (nj  <T1 

AS 

23 

PB 

63 

3 

IT  (B)  »T2 

AS 

28 

PB 

68 

BETOBB 

AS 

25 

PB 

65 

END 

AS 

26 

PB 

66 

PB 

67 

PB 

68 

PR 

69 

SOBBODTIBE  CLCD (L. A.PB^C, IEZ1,IEZ2,1EX3,IE Z8.BX,BJ 

CO 

1 

PB 

70 

C 

CD 

2 

PB 

71 

SOBBOOTIBE  CLCD  CALCOLATES  LIFT  ABD  DRAG  COEPPICIEBTS  ABD  TBEIB 

CD 

3 

PB 

72 

c*** 

OEBITATITES  BHEB  BEEDED 

CD 

8 

PB 

73 

c 

CD 

5 

IHPLICIT  REAL«B(A>H«0«Z) 

CO 

6 

DIBEBSlOB  C(18)«B(6)  »S(4) 

CD 

7 

CORBOB  /LAB2/TC£PT,ICD,11TB«HCLCC 

CD 

8 

PR 

1 

c 

CO 

9 

PB 

2 

c*** 

CCBPUTE  DRAG  COEPPICIEBTS  AMD  DEBIIATITES 

CD 

10 

PB 

3 

CALL  CUBGE(S) 

CD 

11 

PB 

8 

IP  (A.LT.O.ODO)  CALL  SIGNS (S«IEZ 1.ZEZ2,IEX3,IEX8) 

CO 

12 

PR 

5 

AH«DABS(A) 

CO 

13 

PR 

6 

B(21«C(6)*S(1)  ♦C(7J  4Aa4*IEZl4S(2)  *C  (8)  •AS*4tEr2»S  (3)  *0(9)  •AR**IEX3  CD 

18 

PB 

7 

Its  (4) *C  (10) •AH**IBX4 

CO 

15 

PB 

8 

IP  (A.LT.O.ODO)  CALICRNGE(S) 

CO 

16 

PB 

9 

IP  (L.BE.O)  GO  TO  1 

CD 

17 

PB 

10 

L1»IEX1-1 

CD 

IB 

PB 

11 

L2-IEX2-1 

CD 

19 

PB 

12 

L3*IEX3-1 

CD 

20 

PB 

13 

L4«IEX4-1 

CD 

21 

PB 

14 

L5-L1-1 

CD 

22 

PB 

15 

L6-L2-1 

CD 

23 

PB 

16 

L7-L3-1 

CD 

24 

PR 

17 

LB«L4*1 

CD 

25 

PB 

18 

IP  (A.LT.O.ODO)  CALL  SIGNS (S,L 1 , L2,L3, L4) 

CD 

26 

PB 

19 

a (5)*S  (1)  *IEX1*C(7)  *Aa**L  US  (2)  •IEI2*C  (8)  (3)  •IEX3*C (9)  • 18 

CO 

27 

PB 

20 

U*L3*S(8)  *IEZ8*C(10)  •AH**L4 

CD 

28 

IP  (A.LT.O.ODO)  CALL  SIGNS  (S  , LS,L6,  L7,  L8) 

CO 

29 

B (6)*S(1)  •IEZ1*L1*C  (7)  *Aa**L5tS(2)  •IEX2*L2*C  (8)  *An**L6»S  (3)  •IEI3*L 

CD 

30 

13*C(9)  ♦A8**L7tS(4)*lEI4*L44C  (10)  *Aa**L8 

CO 

31 

AS 

1 

IP  (A.LT.O.ODO)  CALL  CBNGE  (S) 

CD 

32 

AS 

2 

c**« 

CHECZ  POEH  FOR  LIFT  COEPPICIEBT  EXPRESSION 

CO 

33 

AS 

3 

1 

GO  TO  (2,3,4)  »ZCD 

CO 

34 

AS 

4 

c*** 

CCHPUTE  LIFT  COEFFICIENT  AND  DERIVATIVES 

CD 

35 

AS 

5 

2 

IP  (A.GT.O.ODO)  GO  TO  3 

CD 

36 

AS 

6 

3(1)»C(12)*A*T*C(14J*PR 

CD 

37 

AS 

7 

IF  (L.NE.O)  GO  TO  5 

CD 

38 

AS 

8 

B(3)-C(12) 

CD 

35 

AS 

9 

B(4)*0.0D0 

CD 

40 

AS 

10 

GO  TO  5 

CD 

41 

AS 

11 

3 

B(1)  -C(11)  ♦C(12)tA*C(13)*A**EX*C  (14)  ‘PR 

CD 

42 

AS 

12 

IP  (L.NE.O)  CO  TO  5 

CD 

43 

AS 

13 

a (3)*C(12)  ♦EX*C(13)  ♦A**{EX-1.0DC) 

CD 

44 

AS 

14 

a (4)  >EX*(EZ*1.0D0)  •C(13)*A**  (EX-2.0D0) 

CD 

45 

AS 

15 

GO  TO  5 

CD 

46 

AS 

16 

8 

B(1)  »C(11)  tC(12)  *AtC(13)  *A*A*C(14J  *Pa 

CD 

47 

4^ 

C^ 


462 


5 


c 

c»«* 

c*** 

c 


c 

c*«* 


1 

c*** 


2 

3 


c**« 


c*** 


c 

C*** 

c*** 

C*** 

c*t* 


ir  (L.IIE.O)  eo  TO  5 
B(3)«C(12)  ♦2.0D0*C(13)*Jl 
B(«)-2.0DO*C(13) 

BETOSI 

ERD 


SOBIOOTIRE  DO  (R»il>»P»C,JRBtT£) 

SUBBOUTIRE  DCB  SOLfES  fOB  DELTA  COSBECtlOMS  TO  BE  APPLIED  TO  LIFT 
ARD  DBAG  COZPFICIERIS 

IHPUCIT  BEAL*8(A-H,0-2J 

DIBERSIOR  AD{R5C»),P(*50,8)  ,C{U)  *P(8)  «E(8,2)«B(8) 

IR1TIALI2E  FACTORS  ARD  COEFFICIERTS 
DO  1 J»l,8 
P(J)  -1.0D0 

If  (C  (J*5|  . EU.O.ODO)  F(J) -O.ODO 
A(J,1)-0.0D0 
A (J,2)  *O.ODO 

SUS  PBODUCTS  OF  PABTIALS 
DO  2 J-1,R 
DO  2 L«1,8 

A (L,1»*A  (J.L)*F|LJ 

A (t,2»  »A  (L,2)  »P  (J.L)  *AD  (J)  ♦F  (L) 

IRITIALI2E  DELTA  COBBECTIORS 
DO  3 L»1,8 
B(L)  >0.000 

CALCULATE  COBBECTIORS 
DO  4 L»1,8 

IF  (A(L,1)  .EQ.O.ODO)  CO  TO  4 
B(L)«A(L»2)/A(L.1) 

CORTIRDE 

APPLY  COBBECTIORS 
DO  S L*1,8 
F(L1>C(L»5) 

I C(L»5)>C(L*5)  *B(L| 

BBITB  OLD  ARD  RER  DBAG  ARO  LIFT  COEFFICIERTS  ARD  DELTAS 
RBITE  (JRBITE,6)  (F  (LJ  , B(L)  ,C  (L*5)  .L»  1 ,8| 

, rORBAT  (U,///»421,*PATH  PE8F0BBARCE  DRAG  ARO  LIFT  COEFIICIERT  UPD 

UTE»,//-42I.»0LU*  'DELTA', 221, •R£«S//, 261, 'CDO  ; '.DZa.  16,»  ♦ 

1 ',D2i.16,'  » •,D23.16,/,26E,'C0l  s ',D23.16,'  ♦ ',D23.16,*  > ',02 

13. 16, /,26X, *CD2  : ',D23,16,'  ♦ 023.16, ' » ' ,D23. 16,/,26X,'CD3  : 

1',D23.16,'  ♦ ',023.16,'  « ' ,D23. 16 ,/,26I, »CD4  : ',D23-16,'  ♦ ',D23 

1.16, '  » *,D23.  16,/,26X,'CLlC:  ',023. 16,'  ♦ ',023.16,'  *',023.  16,/ 
1,26X,'CLA  : ',023.16,'  ♦ ',023. 16,'  « ',D23. 16,/,26X,'CUX:  ' ,D23. 
116,'  ♦ ',D23.16,'  - ',D23.16,///| 

BETDBR 

ERD 


SUBBOUTIRE  S PLIRE  (R  ,1,  X,  AA,  IC) 

SUBBOUTIRE  SPLIRE  PIRDS  THE  BELATIORSHIP  BETBEER  FURCTIOR  VALUES 
ARO  ALLCRS  THE  CALCULAIIOR  OF  DEBIYATIfES 
BEFEBERCE  FOB  THIS  HETHOD  IS: 

THE  THEOBI  OF  SPLIRLS  ARD  THEIR  APPLICATIORS 


CO 

48 

c*** 

CO 

49 

c 

CD 

SO 

CO 

51 

CO 

S2 

c 

DC 

1 

1 

DC 

2 

c*** 

09 

3 

c*** 

DC 

4 

oc 

5 

DC 

6 

OC 

7 

DC 

B 

OC 

9 

DC 

10 

DC 

11 

DC 

12 

C*** 

DC 

13 

OC 

14 

DC 

15 

DC 

16 

DC 

17 

DC 

18 

OC 

19 

DC 

20 

OC 

21 

DC 

22 

DC 

23 

DC 

24 

DC 

25 

OC 

26 

DC 

27 

DC 

28 

DC 

29 

c*** 

DC 

30 

c*** 

DC 

31 

OC 

32 

DC 

33 

DC 

34 

DC 

35 

DC 

36 

OC 

37 

DC 

38 

DC 

39 

DC 

40 

OC 

41 

DC 

42 

c*** 

DC 

43 

c*** 

SP 

1 

c**« 

SP 

2 

c*** 

SP 

3 

SP 

4 

SP 

5 

SP 

6 

J.H.  AKLBBBG«  ET  AL,  ACADBBIC  PBBSS,  IB8  YORK,  1967 
IBPLICIT  BEAL*8(A-H,0-2l 

DIREISIOI  X(l)  ,I(I),AA(4,R),BB(4,1827),CC(«,1827),DD(4,1827)  ,U(182 
17).Q(1827|  ,U(1827),EB(4,1827) 

lfl1*B-1 

DO  1 i>i,iai 

H(I)-X(I*1»-X(I) 

NOOiriED  LEFT-HARD  ERD  COROITIOR  THAT  ALLEVIATES  THE  REED  TO 
SPECIFY  THE  X-OBBIRATIVE  OF  I AT  POIRT  1 
Q(1)>-31. 000/32. ODO 
Ht>U(1) 

U2«U  (2) 

H3>H(3) 

U(1)-Y(1|*<32.000*aU42.0DO*H2*21.000*H3)/<HUH2)/(HUH2*H3|-I(2)4 
1 (11.000*a1»42.000*H2*21.0DO*H3)/(K2»H3)/H2*l (3| *H 1 • (1 1 .6 DO*Hl *21 . 0 
1D0*(H2*H3)  )/(Hl«H2j/H2/H3-I(4»  •Hi*  (1 1 . 0D0*H1*21  ,0D0*H2)  / (H2*B3) / (H 
114U2*U3)/U3 

GEREBATE  IRTEBBAL  U (I)  BY  ALGOBITHHR  GITEH  BY  AHLBEBG 

D(1)«3.CD0*U<1)/ai/16.0D0 

UB>U  (1) 

IY-Y(2) 

YH-Yd) 

00  2 1«2,RH1 
HH«H(I) 

YP*Y  (I»1j 

0*3.000*  ((XP-IY)/HH-(YI-XH)/HB)/(UH*aa) 

C-C.500*UH/(HH*Hfl) 

A*0,5D0-C 
P*A*Q(I-1|  *1.000 
Q(I).-C/P 

0(I|«(D-A*UU-1))/P 
HH*UH 
YH*YY 
I YY»YP 

flODIFIEO  BICHT'HARD  ERD  COROITIOR  TBAT  ALLEVIATES  THE  REED  TO 

SPECIFY  THE  X-DEBIVATIYE  OF  I AT  POIRT  R 

A*31. 000/32. 000 

P*A*Q  (R*1)  *1.000 

tn*H(NBl) 

H2*H(RR1-1) 

H3*H(NB1>2) 

D-Y  (R)  •(32.0O0*H1*42.ODO*H2*21.0D0*H3|/(al*U2)/(Hl*H2*H3)  -X  (RBl)  •( 
ni.ODO*Hl*42.0DO*U2*2l.ODO*H3)/(H2*H3)/H2*I(RHl-1)  *H  1*  ( 11 . 000 *Hl *2 
11.000* (H2*H3) J /(Hl*K2)  /H2/H3-Y (RB 1-2) *H1* ( 1 1 .0 DO*H 1 *2 1 .0 D0*H2) / (U2 
1*H3)/(H1»U2*U3)/H3 
D»3.000*D/H1/16.0DO 
U(R)*  (0-A*U(R-1))/P 

SOLVE  FOB  THE  SPLIBE  COEFFICIERTS  COBBESPORDIRG  TO  AHLBEBG  B(0)  TO 
H(B)  ARD  STORE  TUEH  IR  THE  0(1) 

DO  3 J*l,Rai 
I»R-J 

3 □(I)«Q(I)*U(I*1)*0(I) 

FOBS  THE  SPLIRE  COEFFICIERTS  FOB  THE  CORVERTIORAL  FOBH  Cf  A CUBIC 
PCLYROBIAL  FBOB  THE  0(1) 

UU*0  (1) 

XX*X(1J 

IY-Y(1) 

DO  4 1*1, RHi 
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7 

SP 

a 

SP 

9 

SP 

10 

SP 

11 

SP 

12 

SP 

13 

SP 

14 

SP 

15 

SP 

16 

SP 

17 

SP 

18 

SP 

19 

SP 

20 

SP 

21 

SP 

22 

SP 

23 

SP 

24 

SP 

25 

SP 

26 

SP 

27 

SP 

28 

SP 

29 

SP 

30 

SP 

31 

SP 

32 

SP 

33 

SP 

34 

SP 

35 

SP 

36 

SP 

37 

SP 

38 

SP 

39 

SP 

40 

SP 

41 

SP 

42 

SP 

43 

SP 

44 

SP 

45 

SP 

46 

SP 

47 

SP 

48 

SP 

49 

SP 

50 

SP 

51 

SP 

52 

SP 

53 

SP 

54 

SP 

55 

SP 

56 

SP 

57 

SP 

58 

SP 

59 

SP 

60 

SP 

61 

SP 

62 

SP 

63 

SP 

64 

SP 

65 

SP 

66 

463 


UP*0(I»1) 

XP<X(1«1| 

TP»f  (1*1) 

(1,1)  -(UP-00)/aH/6.0D0 

|2«  I)«0.5DO*(XP*Oa-ZX*OP)/Hli 

XX  C3«I)-o.sdo*  (ap*xx*xx-ou*xp*xp|/HB*coa-o?»*HH/6.ooo*(Tp-rn/aH 
XX(«,I)»(OD*ZP*XP*XP*UP*XZ*XZ*XX)/aH/6.0DO»10P*ZZ-00«XP|  •HH/6.0D0* 
1 (TI*XP*rP*XX)/HH 
XX«ZP 
uo>ap 

4 IT-IP 

IP  (IC.EQ.OJ  GO  TO  1i 
€•••  STOBE  COErFICIEMTS  FOB  tXTTEB  OSZ 
CO  TO  (5,7,9,nj,IC 

5 DO  6 I«1,BH1 
DO  6 

6 SB(J1,t)*XX(JUI) 

GO  TO  1i 

7 DO  8 I«1,Ha1 

DO  a 

8 CC(J1«I)-XX(J1,1) 

GO  TO  1J 

9 DO  10 

00  10  J1-1,4 

10  DD(J1,I)*XX(J1,I) 

GO  TO  13 

11  DO  12  I*1«M81 
DO  12  J1*1,« 

12  EE(J1,I)«XX(J1,I) 

13  BBTOBB 
C 

EBTBl  TXX(T,Z1 

C«*«  DETEBHIBE  XIBSPEED  XT  TIRE  T 
IF  (T.GT.X  (1))  GO  TO  111 
1-1 

GO  TO  16 

14  DO  15  I-UBHI 

IF  (X(I|.LE.T.XMD.Z(I»1)*GT.T)  GO  TO  16 

15  COITIBOL 
I-BRI 

16  Z»  J(B8  (1«I)*T*BB(2,I))  •T*BB(3«1))*T»BB(4«1| 

BETOBM 

C 

EBTBT  DfI(T,Z) 

€•*•  DETEBflIiE  XCCELEBXTIOB  XT  TIRE  T 
IF  (T.GT.X(I))  GO  TO  17 
1-1 

GO  TO  19 

17  DO  18  1-1, RH1 

IF  (X(I|  .LE.T.XND.X(I^1).GT.I|  CO  TO  19 

18  CCMTINOE 
I-MH1 

19  Z-((CC(1,IJ  •T»CC(2,I))*T^CC(3.I))*TfCC(4.I) 

BETOBM 

C 

ENTBT  DDTZX(T,Z) 

€•••  DETEBflISE  2BD  XIBSPEED  DEBIVXTIfE  XT  TIRE  T 
IF  (T.GT.X(I))  GO  TO  20 
1-1 
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SP 
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SP 
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SP 

119 

SP 

120 

SP 

121 

SP 

122 

SP 

123 

SP 

124 

SP 

125 

SP 

126 

GO  TO  22 

20  00  21  1-1, MR1 

IF  (X(I)  .LE.T.X1D.X(I*1|.GT.T|  GO  TO  22 

21  COBTIMDE 
I-Mfll 

22  Z»3.0D0*CC  <1,I)  •T*«2»2.0D0«CC  (2,1)  *T^CC  (3,  I) 
BETOBM 

C 

EMTBT  XXX (T,Z) 

C**4  DETEBRIME  XHGLE  Of  XTTXCX  XT  TIRE  T 
IF  (T.GT.X  (1))  GO  TO  23 
1-1 

60  TO  25 

23  DO  24  1-1, MR1 

IF  (X(I).LE.T.XMD.X(I»1).GT.T|  GO  TO  25 

24  COMTIMOE 
I-HR1 

25  Z-((DD(1,I)*T»DD(2,I)>  *T»D0(3,I))*T*DD(4,I) 
BETOBM 

C 

EMTBX  DDDVX(T,Z) 

C**«  DETEBRIME  3BD  XIBSPEED  DEBIFXTirE 
IF  (T.CT.X(I)J  GO  TO  26 
1-1 

CO  TO  28 

26  DO  27  1-1, MHl 

IP  (X(t)  .LE.T.XMO.X  (I4l)  .GT.T)  GO  TO  28 

27  COMTIMOE 
I-MR1 

28  Z-3.0D04EE  (1,I|  •T**2^2.0DC*EE  (2,1)  *T*E£(3,I) 
BETOBM 

ERO 


SP 

127 

SP 

128 

SP 

129 

SP 

130 

SP 

131 

SP 

132 

SP 

133 

SP 

134 

SP 

135 

SP 

136 

SP 

137 

SP 

138 

SP 

139 

SP 

140 

SP 

141 

SP 

142 

SP 

143 

SP 

144 

SP 

145 

SP 

146 

SP 

147 

SP 

148 

SP 

149 

SP 

150 

SP 

151 

SP 

152 

SP 

153 

SP 

154 

SP 

155 

SP 

156 

SP 

157 

SP 

158 

C 

c*** 

c 


c 

c*** 


SUBBOOTIME  FBI (X, F, X,FP, FPP, MD, HS,M1, IC)  PK 

SOBBOOTIME  FMI  USES  8EMT0B«S  I MTEHPO IXTIOM  FOSROLX  TO  CORPOTE  FM 

XDDITIOMXL  POUTS  FOB  CUBIC  SPLIME  XMXLTSI5  PK 

IMPLICIT  BEXL*8(X«H,0-Z)  pg 

DIHEMSIOM  F(K),X(K),FP(K)  ,FPP(K),XT(1827)  ,I(1827J,XX(4,1827)  ,FPS(1  FM 
1827)  pg 


T8E  XB8XIS  XBE  PSOTECTED  XGXIMST  •OVERFLOtf*  BI 

MB«K»  (K-1)  •MI*2*MS 

IF  (HB.EQ.K)  GO  TO  4 

IF  (MB.LE.1827)  GO  TO  1 

MI- 3 

MS-15 

MD«K»(K-1) 4MI^2*MS 
IMITIXLIZE  PXBXRETESS 
1 DF-1.0D-12 
H-X(2)-X(1) 

XX--H 

XC-DXBS(XX/(MS«1)) 

XXH-OXBS(XX)«X(K) 

xca-xc 

H-C 

L-1 


FM 

THE  fOLLCVIMG  CXBOS  FM 
FM 
FM 
FM 
FM 
FM 
FM 
FM 
FM 
FN 
FM 
FN 
FM 
FM 
FM 
FM 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 
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J«6 

2 n>H*i 

C*»*  DETEBRIMJb  THE  IMTEBTAL  II  QOESTIOI 
XX>XX«1C 

ir  (0X8S (XX-ZXH) .tT.DX) XX>XXH 
IF  (XX.CE.XXU)  GO  TO  3 
IF  (DiBS(ZZ*K(LM 'I-T.DnXX*!!!! 

IF  (D1BS(XX-X(L*1))  .LT.DP)  ZX«X{L»1) 

IF  (XX.XQ.X(L«1)  ,XMD.XX.LT.X(K))L*L*1 
IF  (DABS  (XX-X  (J-2)  ) .IT.DF)  XX»X(J-2) 

IF  (XX.EQ.X  (J*>2)  .ilO.J.LT.  K) 

C*«*  COHPDTE  THE  NEITOMIAI  COEFFICIENTS 
iO*F(J-5) 

A 1-  (F  (J-4)  -F  (J-5)  ) / (X  (J-4|  -X  (J-S)  I 

A2»(F(J-3)  -(A0*Al*(X(J-3)-X(J-5)»J  |/((X(J-3)-X(J-5)|  •(X(J-3J  -X(J-4 

1)  ) ) 

A3«  (F  (J-2)  - (A0»A1*  (X  (J-2) -X  (J-5)  ) ♦A2*  (X  (J-2)  -X  (J-5))  • (X  (J-2)  -X  (J-4 
1)  ) ) )/  ( (I  (J-i)  -X  (J-5)  ) • (X  (J-2)  -X  (J-4) ) • (X  (J-2)  -X  (J-3)  ) ) 
A4-(F(J-1)-(A0*A1*(X(J-1)-X(J-5))*A2*(X(J-1)-X  (J-5) ) • (X  (J-1 ) -X  (J-4 
1J)  ♦A3*(X  (J-1)-X(J-5))*  (X  (J-1)-X(J-4))*(X  (J-l)-X(J-3))))/((X(J-l)-X 
1 (J-5))*(X(J-1)  -X  (J-4))  *(X(J-l)-X(J-3))  *(X(J-1)-X(J-2))) 
A5-(F(J)-(A0*A1*(X(J)-X(J-5))*A2*(X(J)-X  (J-5) ) • (X  (J)-X  (J-4|J  *A3*(X 
1 (J)  -X  (J-5)  ) ♦ (X  (J)  -X  (J-4)  ) • (X  (J)  -X  (J-3)  ) fA4*  (X  (J)  -X  (J-5) ) • (X  (J)  -X  (J 
1-4))*  (X(J)  -X  (J-3)  ) • (X(J)  -X  (J-2))  ) )/(  (X(J)-X(J-S)  ) • (X(J)-X(J-4)  )•  (X 
1 (J)  -X  (J-3)  ) • (X  (J)  -X  (J-2) ) • (X(J)  -X  (J-1)  ) ) 

C**«  cOdPOTE  ADDITIONAL  POINTS  BI  INTEBPO LATIOI 

I (H)  *A0»A1  • (XX-X  (J-5)  ) *A2*  (XX-X  (J-5)  ) * (XX-X  (J-4)  ) *A3*  (XX-X  (J-5)  ) • ( 
1XX-X  (J-4)  ) • (XX-X  (J-J) ) *A4*  (XX-X  (J-5)  ) • (XX-X  (J-4)  ) • (XX-X  (J-3)  ) * (XX- 
IX  (J-2)  ) *A5*  (XX-X  (J-5)  ) • (XX-X  (J-4) ) * (XX-X  (J-3) ) ♦ (XX-X  (J-2) ) ♦ (XX-X  (J 
1-1)1 
XI  (R)»XX 

C**«  DETESRINE  ISTEBTAL  INCBLRENT 

IF  (XX.GE.X(I)  .AND.XX.LT.X(K))  XC»(X(t*1)-X(L))/(SI*1) 

IF  (ZX.GE.X(K))ZC*XCH 
GO  TO  2 

3 KI«H-1 

4 IF  (NB.EQ.  K)  KN>R 

C***  CCBPOFE  SPLINE  COEFFICIENTS 
CALL  SPLINE (KN*T,XT»AA,IC) 

IF  (IC.ME.O)  GO  TO  9 

C***  COBPOTE  FiaST  DEHITATITE  BI  DIFFERENTIATIOI  OP  SPLINE  FIT 
L1>KS*1 
L2»KN-I5 
L3*NI*1 
II«0 

DO  5 I-L1,L2«L3 

II=II»1 

J*I 

IF  (I.E0.L2)  J»J-1 

FP  (II)  «3.0DO*AA  (1,J)  *XI  (I)  **2*2,0D0*AA  (2.J)  *XI  (I)  *AA  (3,J) 

5 CONTINOE 

C***  CHECK  FOB  SECOND  DEBITATIIE  BEQUEST 
IF  (MD.EQ.2)  GO  TO  6 
GO  ro  9 

C***  CCBPUTE  ALL  FIBST  DEBIYATIVES  FOB  SPLINE  FIT 

6 DO  7 1=1, KN 
J=I 

IF  (I-EQ.KN)  J = J-1 

7 FPS  (I)  =3.0D0*AA(1,J)  *II  (I)  **2*2.0D0*AA  (2,J)  *XI  (1)  *AA(J,J) 

C***  COBPUTE  SECOND  DEBIIATIVE  BI  DIFFE8ENTIAIIOM  OF  SPLINED  FIBST 


FH 

FI 

FN 

FI 

FI 

FN 

FN 

FN 

FN 

FN 

FN 

FN 

FN 

FH 

FN 

FN 

FN 

FN 

FN 

FH 

FN 

FH 

FH 

FN 

FH 

FN 

FN 

FN 

FN 

FH 

FN 

FN 

FN 

FN 

FH 

FH 

FH 

FN 

FN 

FH 

FN 

FN 

FN 

FN 

FN 

FN 

FN 

FN 

FN 

FH 

FH 

FN 

FN 

FN 

FN 

FN 

FH 

FN 

FN 

FN 


26 

c«** 

DEBITATIIE 

FN 

86 

27 

CALL  SPLINE(KI,FPS»XI,AA,IC) 

FN 

87 

28 

II»0 

FI 

88 

29 

DO  8 I=L1,L2,L3 

FH 

89 

30 

II«II*1 

FN 

90 

31 

J«I 

FN 

91 

32 

IF  (I.EQ.L2)  J«J-1 

FH 

92 

33 

FPP(II)>3.0D0*AA(1,J)  *XI(I)  •*2«2.0D0*AA(2.  J)  *XI  (I)  *AA  (3,  J) 

FN 

93 

34 

8 

CONTINUE 

FN 

94 

35 

9 

BETUBN 

FN 

95 

36 

END 

FI 

96 

37 

3B 

39 

40 

FUNCTION  VA(T) 

TA 

1 

41 

C 

TA 

2 

42 

c*** 

FUNCTION  TA  (HITH  SPLINE)  OETEBHIIES  THE  AIBSPEED  AT  TIBE  T 

TA 

3 

43 

C 

TA 

4 

44 

IBPLICIT  BEAL*8(A-a,0-I) 

TA 

5 

45 

c 

TA 

6 

46 

CALL  TXX(T,X) 

TA 

7 

47 

TA  = I 

TA 

8 

40 

BETUBN 

TA 

9 

49 

END 

TA 

10 

50 

51 

52 

53 

FUNCTION  DDT(T) 

T2 

1 

54 

C 

T2 

2 

55 

c*** 

FUNCTION  DDT  (NITH  SPLINE)  DETE2BINES  THE  SECOND  DEBITATIIE  OF 

T2 

3 

56 

c*** 

AIBSPEED  AT  TIBE  T 

T2 

4 

57 

c 

T2 

5 

58 

IBPLICIT  BEAL*8(A-H,0-Z) 

T2 

6 

59 

c 

T2 

7 

60 

CALL  DDVXX(T,X) 

V2 

8 

61 

DDV  = X 

T2 

9 

62 

BETUBN 

T2 

10 

6 3 

END 

T2 

11 

64 

65 

66 
67 

FUNCTION  DDDT(T) 

T3 

1 

68 

c 

T3 

2 

69 

c*** 

FUNCTION  DODT  (NITH  SPLINE)  OETEBBINES  THE  IHIBD  DEBITATIIE  OF 

T3 

3 

70 

c*** 

AIBSPEED  AT  TIBE  T 

T3 

« 

71 

c 

T3 

5 

72 

IBPLICIT  BCAL*8(A-H,0-Z) 

T3 

6 

73 

c 

T3 

7 

74 

CALL  DDDTX(T,X) 

V3 

8 

75 

DDDI=X 

T3 

9 

76 

BETUBN 

T3 

10 

77 

END 

T3 

11 

78 

79 

80 
81 

FUNCTION  ALP(T) 

AA 

1 

82 

c 

AA 

2 

83 

C*** 

FUNCTION  ALP  (NITH  SPLINE)  OETEBBINES  THE  ANGLE  OP  ATTACK  AT 

AA 

3 

84 

c*** 

TIBE  T 

AA 

4 

85 

C 

AA 

5 
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CORPUTB  DEBZflTIfZS  IT  PtEflOOS  TIME  POIMT 
OU=f*DSII(GHZ| 

D2B«DT*DSII  (GRZ)  ♦DGHX*f«DCOS  (GMZ) 

M2.0D0*Df*PCHl*f*D2GH)  •DCOS  fCSU 
D*H»  (T3-3.OD0*f  •DGaX*02CH-3,C0C*DT*DCHX**2)  *03111  (6HX1  ♦ (J.ODO*^* 
1Ht'r*DGRX**J*3.000*Df*l>2GII*V*03Ga)  *DCOS  (GHX) 

IP  (OJGR.EQ.O.ODC)  0«H«O.ODO 

TBT1-T-T1 

ESTIMATE  ALTirOOE 

C51XBATS  DEVSITT 

B2«KH0*  (1.000>6.660>6*Ifl  26DC 
SIET>B2-B 

COMPOTE  POMEE  AT  PEETIOOS  TIME  POIMT 

♦CPM(2)  *f**EX1*CPH(3)  *f**EX2*CPa(4)  *f  •*EX3*Cra  (S)  *T**EX 
®2IB8HIME  height  DEBIfATITES  AT  PBfiTIODS  TIME  POUT 

D2H*-P*D¥*CEXl*CFa(2)*f**(EXl-1.0D0M2X2*CFH(3)*f**(EX2-1.0D0)*E 

1*CFH(ll)*?**(EX3-1.0D0)*EHI*crH(5)*V**(EX4-1.0D0j) 

fDY**7«  f PT  f ->1  * <0v<f  _ 4 Ann*  • 1... 


1(EX4-1.0D0))) 


UEX4*CFR(S}*r**(EX4-1.0D0))) 

ESTIMATE  ANGLE  OF  ATTACE 
AZ>A*AF*FTB*ADT«TaT1 

IF  (IPBM.BE.O) AX«A*AF*FTB*A0T*THT1»AF*CDL 
' ESTIMATE  HEIGHT 

^HX»BfAF*(rHT1*(Di*THri*(D2H/2.CDO*THTl*(03M/6.qDO*lHT1*D4 

ESTIMATE  OENSITX 

BX<R*AF*BMET 

A>AZ 

H>HZ 

B«BX 

GO  TO  2 

1 A>AXX 
B«HXX 
B*BXX 

COMPOTE  DBAG  COEFFICIEBT 

2 AH«DABS(A| 

IF  (A.LT.O.ODO)  CALL  SIGHS (SGB ,I EX  1, IEX2, IEX3, IEX4J 
CD<CFM  (6)  *SGH(1)  *CFM  (7)  *AM**IEXl ♦SGI  (2)  *CFH  (8)  «AH«*1£X2*S( 
1 (9)*AM**IEX3*SGM(4)  *CFM  (10)  *AH**IEX4 
IF  (A.LT.O.ODO)  CALL  CHBGE(SGH) 

ESTIMATE  A FLIGHT  PATH  ANGLE  FBOfl  THE  EQUATION  OF  MOTION 
ABG«P*DCOS  (A)/(H«r)-B*S*I*T*CO/(2.0D0*H)-OTZ/G 


1EX4>1))) 

GAai«OABSIN(ABG) 

DCDA«DAaC/(DSgRT(1.000-ABC*ABG)) 


FF 

38 

PF 

39 

FF 

40 

FF 

41 

C FF 

42 

FF 

43 

FF 

44 

FF 

45 

FF 

46 

FF 

47 

FF 

48 

FF 

49 

FF 

50 

FF 

51 

FF 

52 

FF 

53 

FF 

54 

\ FF 

55 

FF 

56 

: FF 

57 

1 FF 

58 

► FF 

59 

' FF 

60 

FF 

61 

1 FF 

62 

' FF 

63 

; FF 

64 

1 FF 

65 

FF 

66 

FF 

67 

FF 

68 

FF 

69 

FF 

70 

FF 

71 

FF 

72 

FF 

73 

FF 

74 

FF 

75 

FF 

76 

FF 

77 

FF 

78 

FF 

79 

FF 

80 

FF 

81 

FF 

82 

FF 

83 

FF 

84 

FF 

85 

FF 

86 

FF 

87 

FF 

88 

FF 

89 

FF 

90 

FF 

91 

FF 

92 

FF 

93 

FF 

94 

FF 

95 

FF 

96 

FF 

97 
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c*** 

DETZIBIIE  DIPFBBEICB  II  •PIBDICTED*  BID  &BOTE  KSTlIiTIOl  OF  FLIGHT 

FF 

9B 

I3«TT«0.SD0*B*DT2 

TR 

41 

c*** 

PiTH  AIGLB 

FF 

99 

UPDATE  DEBITATITE  AT  INTZBTAL  BIDPOINT 

TR 

42 

DG&a«iT-Gini 

FF 

ICO 

CALL  FF<XX»0.5D0*H,T3,0T3,F,IPRR,0GAB,AF,IEP) 

TR 

43 

c*** 

OETEBSIMB  A COBBECTICI  TO  ANGLE  OF  ATTACE  TMBO  OEBITATITES  OF 

FF 

1C1 

c*** 

APPLY  COBBECTITE  PROCEDURE  FOB  SUIGE  KUTTA 

TB 

44 

EQOATIOI  OF  nOTIOB 

FF 

102 

IF  (DABS(DY2>D2T)  .LT«1.0D-15)  GO  TO  S 

TB 

45 

XF  (IKP.ZQ.O)  CO  TO  3 

FF 

103 

P»-2.0D0*(DT3-DT2)/  (DY2-02I)/H 

TB 

46 

AEEL-DGAB/DGOA 

FF 

104 

IF  ( (P*H)  .LT.1.0D-04)  GO  TO  5 

TB 

47 

CDL*COL*AOEL 

FF 

105 

c*** 

COBPUTE  • STIFF-EQUATION*  F COEFFICIENTS 

TB 

48 

COHPOtE  DEBITATITE  OF  FLIGHT  PATH  AIGLE 

FF 

106 

rO'O.ODO 

TB 

49 

3 

DTT»G*S*B*T*(CFI!(n)  *CF8(121  •A*CFH(13|  •A**EXPX)  / (2.0D0*»)  *G*P*DSII 

FF 

107 

IF  ((-P*H).LT*  174.673D0.AID. (-P*H) ,GT,- 180. 2 1800) FO-DBXP (-P*H> 

TB 

50 

1 ll)/(«l*I*I)-G*DCOS(MI/I 

FF 

108 

F1«*(F0-1.0D0)/P/H 

TR 

51 

XBUO«l 

FF 

109 

F2— (F1-t.OOO)/P/H 

TR 

52 

A>AIX 

FF 

110 

F3»  (F2*0.SD0)/P/H 

TR 

S3 

H«IXZ 

FF 

111 

Y4«YI»H*(2.0DO*OY3*F2^02Y*  tF1-2.0D0*F2) ♦0Y2*P*H*F2) 

II 

54 

B>B1Z 

FF 

112 

AF-1.0D0 

TB 

55 

BETOBI 

FF 

113 

IBP*0 

TB 

56 

END 

FF 

114 

GO  TO  6 

TR 

57 

c*** 

SET  F COEFFICIENTS  TO  STAIDABD  ADIHS-BASHFOBTH  F COEFFICIENTS 

TB 

58 

5 

F1-1.0D0 

TB 

59 

F2-0.5DC 

TB 

60 

SUBBOUTIME  TBEIOB (H , ZX«IX«D2T»D3I« DO 1, ISET,F,IPRH, KK,IK) 

TB 

1 

F 3*1.6666666666666670-1 

TR 

61 

C 

TB 

2 

P*0.0D0 

TB 

62 

SDBBOUTIIE  TBEMOB  PBEOICTS  A FLIGHT  PATH  TBAJECTOBT 

TB 

3 

T4»IY»H*DY3 

TB 

63 

c 

TB 

4 

AF«1.0D0 

TB 

64 

IBPLICIT  BZAL*8(»-H,0-2) 

TE 

5 

IKE»0 

TR 

65 

BXTZBIAL  TA,DOT,DDDT,ALP,DTA«PHIDEB 

TB 

6 

c*** 

COBPUTE  DEBITATITE  AT  END  OF  INTEBTAL 

TB 

66 

COBBOl  /TESl/ICKP 

TB 

7 

6 

CALL  FF(ZZ«H,X4,DY4,F,IPBH,DGAR,IF,IKP) 

TB 

67 

COHHOM  /LAB3/DGAR 

TB 

8 

B»-J.0D0*(D2I*P*IT)  ♦2.0D0*  (DT2»P*l2)  ♦2.0D0*  (D Y3*P*I3)  - (D X4* P*T4) 

TB 

68 

COBBOl  /LAB6/T1,ADT 

TB 

9 

C»4.0D0*  ((D2f  ♦?•!!) -(OI2^P*Y2)  -(DX3*P*13)  ♦ (DX4*P*X4)  ) 

TB 

69 

COBBOl  /PCB/DT(7),X(7)  ,I(7> 

TB 

10 

XR«XI*H*(02T*F1*B*F2*C*F3) 

TB 

70 

COBBOl  /LABX/JHBITE,IB 

TB 

11 

IKF*1 

TR 

71 

COBBOl  /CBC0EF/P«A0,A1»A2,A3,A««AS«HU 

TB 

12 

C*4* 

UPDATE  DEBITATITE  AT  END  OF  INTEBTAL  BY  COBBECTOR 

TB 

72 

c 

TB 

1J 

CALL  FF(ZZ»H,YR,DYB,F,IPRN,OGAB,AF,IKP) 

TR 

73 

c*** 

IIITIALIZE  PABABETEBS 

TB 

14 

IKP*0 

TR 

7n 

AF>0.000 

TB 

15 

GO  TO  14 

TB 

75 

IKP*0 

TR 

16 

7 

IF  (IPBR.NE.O)  GO  TO  9 

IB 

76 

COBPOTE  DEBITAIIFE  AT  BEGINIIIG  OF  IITEBfAL 

TB 

17 

DO  8 1*1,6 

TB 

77 

CALL  FF(XX»II,D2I,F,IPBB.DCAH,AF.IKP) 

TB 

Id 

Y(I)  -Y{I»1) 

TB 

78 

or  (7)«02T 

TB 

19 

DY  (I)  *DY  (I«1) 

TB 

79 

T1»XX 

TB 

20 

8 

X(I)«X(I^1) 

TR 

80 

c*** 

TEST  FOB  IIITIALIZATIOI 

TR 

21 

Z(7)  -X(6)  ^H 

TB 

81 

IF  (ISET)  1«1r3 

TB 

22 

C**4 

CALL  PBEDICTOB  TO  PBEDICT  Y AT  lEXT  POINT 

TB 

82 

c*** 

INITIALIZE  PABABETEBS 

TB 

23 

9 

DO  10  1*1,6 

TB 

83 

1 

DO  2 I-U7 

TB 

24 

10 

CALL  PHICEF(I) 

TR 

84 

I (I)«II 

TR 

25 

K*7 

TB 

85 

DI  (I)  >D2T 

IB 

26 

LK*LK«1 

TB 

86 

2 

X (I) *xx 

IR 

27 

PBCCT«Y<1)  ♦PHIDER(6,Z(7)  ,-1,  1,0)-PHID£B  (6,  X ( 1)  , -1 , 1 , 0) 

TB 

87 

c*** 

BEGIN  BUNGE  KOTTA 

TR 

28 

OSING  PBEOICTED  Y,  CONFUTE  ITS  DEBITATITE 

TB 

88 

LK>6 

TB 

29 

AF»1.0D0 

TB 

89 

X-1 

TB 

30 

IKP  = 0 

TB 

90 

ISET»1 

TB 

31 

CALL  FF(XC7)  , PBDCT,  DIP,  F,  IPBH  , DGAH  , A F,  IKP) 

TR 

91 

GO  TO  4 

TR 

32 

DX  (7) »DYP 

TB 

92 

3 

IF  (K.LT.7)E«K»1 

IE 

33 

CALL  PHICEF(7) 

TB 

93 

IF  (K-7)  4,7,7 

TR 

34 

c*** 

GEIEBATE  COEFFICIENTS  NECESSABX  FOB  ■ STIFF-EQUATION*  CORRECTOR 

TR 

94 

c*** 

DEFIIE  TABIABLES  FOB  FF 

IE 

35 

CALL  PCEF 

TB 

95 

« 

l2«TI*0.5D0*H*D2r 

TB 

36 

c*** 

TEST  FOB  SUITABLE  COBBECTOR 

TB 

96 

AF-O.SDO 

TB 

37 

IF  ((P*HH) .LT. 1.00-02)  GO  TO  12 

TB 

97 

IEF«0 

TR 

38 

IF  ((P*HH) .CT.22.0D0)ICKP*ICKP*1 

TB 

98 

c*** 

COBPDTE  DEBITATITE  IT  INTZBTAL  BIDPOINT 

IR 

39 

IF  ((P*HB) .GT.22.CD0)  NBITE  (JHRITE,11) 

TB 

99 

CALL  fr(XX*0.5DO*H,T2.DI2,F,IPBH,DCAB,AF,IKP| 

TR 

40 

11 

FORRAT  t2X,20(***) ,*P*HH  > 22.0*) 

TR 

100 

467 


COIIECT  I BT  ■STXrr>BQDATIOB*  COBBECTOB 

TB 

101 

C(J.5)«HT*DSIH  (2.04TX) 

HS 

24 

CiLL  PHZTH 

TB 

102 

C{J.6)-HT*DCOS  (3.0*TX) 

HS 

25 

GO  TO  13 

TB 

103 

C(J.7|-HT*DSIN  (3.0*TX) 

HS 

26 

COBBBCT  T BT  BODiriBB  TBZAIOB  COBBECTOB 

TB 

104 

C(J.8)-HT*DCOS  (4.0*TX) 

HS 

27 

12 

T(7)*T(1)«PaiOEB(7,Z|7)  1 , 1«0)-PH1DEB  f7«X  (1|  »-1,1,0) 

TB 

105 

C(J.9)«HT*DSIN  (4.0*TX) 

HS 

28 

13 

IB-K7) 

TB  , 

106 

1 X (J.  1) -HT^TEHP 

HS 

29 

COnPOTE  1ST  OZBITiTITE  OP  PLIGHT  PATH  ANGLE 

TB 

107 

C***  ENACT  LEAST  SQUABES 

HS 

30 

AP-UODO 

TB 

108 

CALL  LLSOAS  (C.X.N.9. 1.450. 450. IS. HK.IEB.JHBITE) 

HS 

31 

IEP«1 

TB 

109 

DO  2 J-1.N 

HS 

32 

CALL  PP(X(7)  «IB,DIB«P,IPBa,DGAB,AP»IEP) 

TB 

110 

T«Ta(J) 

HS 

33 

0I(7)«0TB 

TB 

111 

TX»T/TT*Pt 

HS 

34 

€••• 

COHPOTE  2ND  DZBITATITE  OP  PLIGHT  PATH  ANGLE 

TB 

112 

C4*4  COMPUTE  AND  CHECK  HEIGHT  DEBITATITE 

HS 

35 

D3T-PH1DZB  (7,Z(7),1,1,0) 

TB 

113 

HD-X(1.1)-X(2.1)  *XT*OSIN(TX)^X  (3. 1)  *IT*DCOS  (TX) -X  (4 . 1)  •2.0*XT*DSIH 

HS 

36 

COMPUTE  3BD  DEBlTATlfE  OP  PLIGHT  PATH  ANGLE 

TB 

114 

1 (2-0*TX)  ♦!  (5.1)  *2.0*IT*DCOS(2.0*T1)-X  (6.1)  *3.  0«XT*DSIH  (3. 0«TX)  ♦X(7 

HS 

37 

D«T*PHIDEB  (7,1{7)  .2,1,0) 

TB 

115 

1,1)*3.0*XT*DCOS(3.0*TX)-X(8.1)*4.0*XT*DSIN  (4.0*TX)  ♦X(9.1)  •4.0*XT*D 

HS 

38 

TEST.  POB  POSSIBLE  EBBOBS 

TB 

116 

1C0S(4.04TX) 

HS 

39 

IP  (IB.BE.O)  BETOBN 

TB 

117 

IP  (HD.GE.O.CDO)  GO  TO  3 

HS 

40 

1« 

IP  (DABS  (OGAH) ,LT. 1.00-16)  EE«1 

TB 

118 

C***  COMPUTE  PITTED  HEIGHT 

HS 

41 

IF  (IPBH.NZ.IK.AND.KE.EQ.O)  GO  TO  18 

TB 

119 

HX-X(I.I)  «I*X(2.1)  •DC0S(TX)*X(3.1)*0SIN(TZ)»X(4.1)  *DCOS  (2.  0«TX)  ( 

HS 

42 

IP  (LE.EQ.7)  CO  TO  17 

TB 

120 

15,  1)  *DSIH(2.0*TX)  ♦!  (6.  1)  *DCOS  (3.  0*TX)  ♦!  (7.  1)  *DSIN  (3.  0*TX)  ♦!  (8,  1)  *D 

US 

43 

IP  (LK.GT.7)  GO  TO  16 

TB 

121 

1COS  (4 ,0*TX)  *1  (9.  1)  *DSIN  (4.0*TX) 

HS 

44 

DO  15  1-1.6 

TB 

122 

HH  (J)-HX«P(1) 

HS 

45 

I(I)-I(I*1) 

TB 

123 

2 CCMTINUE 

HS 

46 

DT(I)-OT(l*1) 

TB 

124 

GO  TO  7 

HS 

47 

15 

I(I)«A(I»1) 

TB 

125 

3 HBITE  (JHBI1E.4) 

HS 

48 

I(7)-E(6)  »H 

IB 

126 

4 POB8AT  (IX.//. 10X. •HEIGHT  DEBITATITE  POUND  TO  BE  > OB  - ZEfiO.*.//) 

HS 

49 

16 

I(7)*IB 

TB 

127 

C***  BEDUCE  POLIBOBIAL  TC  PIBST  OBDEB  IP  HEIGHT  DEBITATITE  IS  POUND 

HS 

50 

0T(7)«DTB 

TB 

128 

C4*4  POSITITE 

HS 

51 

IP  (E.EQ.6)  GO  TO  9 

TB 

129 

DO  5 J-1.H 

HS 

52 

17 

II-T(7) 

TB 

130 

TEHP»P(J)-P(1) 

HS 

53 

D2I-DT  (7) 

TB 

131 

HT-1.0D0 

HS 

54 

11-1(7) 

TB 

132 

IP  (J.EQ. 1.0B.J.EQ.N) UI«N*N*H 

HS 

55 

18 

BEtOBN 

TH 

133 

C(J.  1)  -HT4TM  (J) 

HS 

56 

END 

TB 

134 

C(J,2)-HT 

HS 

57 

5 Z(J.1)«UT*TEaP 

HS 

58 

CALL  LLSQAB(C.X. 2.  1.450,450.  15. HK.IEB.JHBITE) 

HS 

59 

DO  6 J-1.N 

HS 

60 

SOBBOOTINE  VSOB (N.P .TH.BN. JNBITE) 

US 

1 

6 HH(J)-X(1.1)  •TH(J)«X(2.1)*P(1) 

HS 

61 

C 

HS 

2 

7 BETUBH 

HS 

62 

SOBBOOTIBE  NSOB  PITS  THE  HEIGHT  TIHE  BISTOBT  HITH  A TBIGOHETBIC 

HS 

3 

END 

HS 

63 

c*** 

POLIHOBIAL  AND  CBECES  ITS  DEBlTATlfE  POB  OECBEASING  HEIGHT 

HS 

4 

5 

IBPLICIT  B£Al*8(A-B.O-Z) 

HS 

6 

DIBENSION  P(N)  .TH  (N)  .HN  (N)  .C  (450.9)  .X  (450.  1)  .NX  (250) 

HS 

7 

SUBBOUTINE  ADJUST (C.CC.CX.X.OSCALE.LLOC. BLOC. I P.NEQ) 

AT 

1 

c 

HS 

8 

C 

AT 

2 

c*** 

INITIALIZE  PEBAHETEBS 

HS 

9 

C**4  SUBBOUTINE  ADJUST  ADJUSTS  BATBICES  DUE  TO  SUBROUTINE  HPATH*S 

AT 

3 

PI-3. 141S92653S89793D0 

HS 

10 

C*4*  COEFFICIENT  PBEEZING 

AT 

4 

TT-TH(B) 

HS 

11 

C 

AT 

S 

XT-PI/TT 

HS 

12 

IMPLICIT  BEAL*8(A-H.O-Z) 

AT 

•6 

c*** 

POBH  LEAST-SQUABES  COEPPICIEBTS 

HS 

13 

DIBENSION  C(13.13)  ,CC(13.  1)  .CX(14)  .1(13)  .LLOC  ( 13)  . BLOC  (1 3)  . LOC  (13) 

AT 

7 

DO  1 J-1.N 

HS 

14 

1.D(13.13)  ,DSCAL£(13) 

AT 

8 

TEHP-P(J)-P(1) 

HS 

15 

C 

AT 

9 

HT-1.0D0 

HS 

16 

C*«*  BODIPX  CC-HATBIX  AND  DETEBBINE  LOCATIONS  OP  PBOZEN  COEFFICIENTS 

AT 

10 

IP  (J.EQ.1.0B.J.EQ.N)HT-N*N*N 

HS 

17 

B-0 

AT 

11 

T»TH(J)  ♦ 

HS 

18 

DO  2 JXP-1.NEQ 

AT 

12 

TX-T/TT*PI 

HS 

19 

IP  (CX  (JXP)  .EQ.O.ODO.OB.LLOC  (JXP).NE.O)  GO  TO  2 

AT 

13 

C(J.1)«HT*T 

HS 

20 

B-B»1 

AT 

14 

C(J.2)  -HT*DCOS(TI) 

HS 

21 

LOC(B)-0 

AT 

15 

C(J,3)-HT*OSIN(TX) 

NS 

22 

IP  (BLOC(JXP)  .EQ.O)  GO  TO  2 

AT 

16 

C(J.4)«HT*OCOS(2.0*TZ) 

HS 

23 

LOC(B)-1 

AT 

17 

468 


1 

2 

C«*« 


3 


5 


C 

€♦♦♦ 

C 


c 

c*»* 


CW 


DO  1 L«1,X» 

CC  (L.  1)  -CC  (I,  1)  -C  (a,L)  •X(B)  •DSCm  (B) 

COBTXBOB 

OrOiTl  BITIICXS 

LX-0 

DO  4 X«1»XP 

IF  (LOC(I)  .10. 1)  CO  TO  4 

LX»LX*1 

LB*0 

DO  3 J«1«IP 

If  (lOC(J)  .XQ.1)  CO  TO  3 

l.B«LB*1 

D(lX«LB|-C(Xf 

COITIBOB 

CC(U,1)»CC(I,1J 

COITXIQB 

DIPXIS  BBI  OPDiTlD  BiTBIX 
XP-XX 

DO  S I-1,1P 
DO  5 J-1.IP 
C(J,X|«0(J.X| 

■BTOBB 

BID 


SBBtODTXIB  PCBF 

SOBIOITIIB  PCIF  CXlCOtXTES  TBB  COIFFICIXITS  FOB  TBl  'STirF- 
BQO&TIOB*  COBBBCTOB 


18PUCXT  BX&X*8(X-X) 

COBBOl  /PCB/D10»DX 1»DT2»DT  3,DX4,DI5*DT6#X0#X1»  X2#X3*  X4,X5,X6,I0»Il 
1,12,13,14,15,16 

COBBOl  /CBC01F/P,»0,11,i2,43,44,l5,B 


OEFIIB  DIFFXIIICIS 

T (XI-X-XO 

I(X)-T-I0 

HDI)»DI-DX0 

CILCUUTB  X-DIFFBBZICBS 

TO-T(XO) 

TUT  CXI) 

TUT(X2) 

T3«TCX3) 

T4«T(X4) 

T5*I(X5) 

T6«T(X6) 

CBtCOLiTE  T-DXFFEBEICES  BEliTXTB  TO  fO 
I0«I(T0) 

I1«I(T1) 

12-1(12) 

13- 1  (T3) 

14- 1  (X«) 

15- 1(15) 

16- 1(16) 

CXLCOLITB  DT-DIFFEBEICES  BBLBTIfB  TO  DlO 

TO-T(DTO) 

n-r(DTi) 


AT 

18 

AT 

19 

AT 

20 

AT 

21 

AT 

22 

AT 

23 

AT 

24 

AT 

25 

AT 

26 

AT 

27 

‘AT 

2B 

AT 

29 

AT 

30 

AT 

31 

AT 

32 

AT 

33 

AT 

34 

AT 

35 

AT 

36 

AT 

37 

AT 

38 

AT 

39 

AT 

40 

PC 

1 

PC 

2 

PC 

3 

PC 

4 

PC 

5 

PC 

6 

PC 

7 

PC 

8 

PC 

9 

PC 

10 

PC 

11 

PC 

12 

PC 

13 

PC 

14 

PC 

15 

PC 

16 

PC 

17 

PC 

18 

PC 

19 

PC 

20 

PC 

21 

PC 

22 

PC 

23 

PC 

24 

PC 

25 

PC 

26 

PC 

27 

PC 

28 

PC 

29 

PC 

30 

PC 

31 

PC 

32 

PC 

33 

PC 

34 

t2-T(0T2) 

T3-T  (DT3) 
f4-T(0X4) 
f 5-f  (DT5) 

T6«T(DT6) 

EQQXTXOI  1 

BO-fl/Tl 

B2— T1 

B3«B2*T1 

B4-B3*T1 

DS-B4*T1 

B6-I1/T1 

EQUATIOB  2 

C0»(f2-T2*B0)/C 

C3—  (T2*  (B3*T2*T2)  )/C 

C4—  (T2*  (B4*T2^T2*T2)  )/C 

C»T2*(B2*T2) 

C5—  (T2*  (B5*T2*T2*T2*T2)  ) /C 
C6-(I2-T2«D6)/C 
C***  OPDiTZ  BQOITXOI  2 
D0-B2*C0*B0 
03-B2*C3*B3 
D4-B2*C4»B4 
05-B2»CS«BS 
D6-B2*C6*B6 
C***  EQDiTIOl  3 

E-T3*  (D3^T3*  (C3»T3)  ) 

EO-  (f3-(T3*(D0*T3*C0)  ) )/E 

E4—  (T3*(D4*T3*(C4*T3*T3)  ) )/E 

B5*-  (T3*  (D5*T3» (C5*T3*T3*T3)  ) ) /I 

E6- (I3-T3* (D6*T3*C6) ) /I 

0 PD XT I EQOITIOI  3 

F0«D3«E0*O0 

F4«03*E4404 

F5-D3*£5»D5 

F6-D3*B6«D6 

GO-C3*EO»CO 

G4-C3*E4»C4 

C5-C3*B5»C5 

G6«C3*B6»C6 

EQQXTIOI  4 

H-T4*  (F4»T4*  (C4^T4*  (E4m>  I ) 

HO-  (T4>  (T4*  (F0«T4*  (GO«T4*EO)  ) ) ) /B 
H5—  (T4*  (F5*T4*  (C5^T4*  (E54T4*T4)  ) ) ) /B 
B6-  (14-  (T4*(F6*T4*CG6*T4*E6)  ) ) )/H 
UPDATE  EQOATIOB  4 
XO«F4*BO*FO 
X5-F4*H5*F5 
I6-F4*H6»F6 
J0-G4*BO*60 
J5-G4*H5*G5 
J6-G4*H6»G6 
K0-Z4*H0*E0 
ES-E4*H5«E5 
K6«E4*H6»E6 
C**«  EQOATIOI  5 

L-T5*  (I5^T5*  (J5»T5*  (E5*T5*  (B5»T5)  ) ) ) 

LO-  (f  5-  (T5*(I0*T5*(J0*T5*  CX0*t5*B0) ) ) ) )/L 
L6-  (15-  (T5*  (I6»T5*  (J6^T5*  (X6^T5*B6)  ) ) ) ) A 
OPOATB  EQOATIOI  5 


PC 

35 

PC 

36 

PC 

37 

PC 

38 

PC 

39 

PC 

40 

PC 

41 

PC 

42 

PC 

43 

PC 

44 

PC 

45 

PC 

46 

PC 

47 

PC 

48 

PC 

49 

PC 

50 

PC 

51 

PC 

52 

PC 

53 

PC 

54 

PC 

55 

PC 

56 

PC 

57 

PC 

58 

PC 

59 

PC 

60 

PC 

61 

PC 

62 

PC 

63 

PC 

64 

PC 

65 

PC 

66 

PC 

67 

PC 

68 

PC 

69 

PC 

70 

PC 

71 

PC 

72 

PC 

73 

PC 

74 

PC 

75 

PC 

76 

PC 

77 

PC 

78 

PC 

79 

PC 

80 

PC 

81 

PC 

32 

PC 

83 

PC 

84 

PC 

85 

PC 

86 

PC 

87 

PC 

88 

PC 

89 

PC 

90 

PC 

91 

PC 

92 

PC 

93 

PC 

94 
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HO«ZS*LO»IO 

afr«IS*L6*I6 

I0»JS«L0»J0 

■6«JS*L«*J6 

QO-KS*LO*KO 

Q6«KS*L6»K6 

IO«U5*LO*HO 

I6-BS*L(»H6 

H»Z6*Z0 

P»  (T6*(H6«T6*(I6*T6*|Q6*T»*(I6«T6«U|)1|-I61 

IT  (DiBS(P).LT.1.0D»33)P*1.00>33 

ZIH«*  (T6*  (B0*T6«  CB0»T6*  (QO  ♦TB*  (B0»T6*L0| ) | }-f6) 

IP  (OiBS  (118)  . LZ.  1.00-33)  XIB-1.0-33 
€•••  CBECK  BZPOBZITS  TO  PIBTBIT  OBDBtPlOVS  ABO  OTXKPLOBS 
TXXP'DLOG  (DIBS  (IBB)  ) -DLOG  (DABS  (P)  ) 

IP  (TEZP.LT.-77.0DO)  GO  TO  S 
IP  (TEXP.LE.7A.ODO)  GO  TO  1 
III  — t.ooo 
IX2*-1.0DO 

IP  (DABS(XBR).EQ.XBB)IX1*1.0D0 
IP  (OABS(P).EQ.P)IX2*1.0D0 
IXS-IIUIZ2 
P— 1.00*74 

IP  (IXS.GT.O.OOO)  P«1.00*74 
IP  (P.LT.O.ODO)  GO  TO  S 
CO  TO  2 

C***  CAICOLATE  COEPPICIEBTS 

1 P>XBB/P 

test  POB  BAC8IBB  LIBIT 

2 IP  ((P*B)  »LT. 22.000)  GO  TO  3 
P*22. 000/a 

3 IP  (P.LT.TOl)  GO  TO  S 
A0«DT0 

A1«B0»P*B6 

A2-B0*P*B6 

A3*Q0*P*Q6 

A4>BO»P«B6 

AS-L0*P*L6 

4 BETOBB 

5 F*000 
60  TO  4 
EBO 


SOBBOOTIBE  PBICEP(I) 

SUBIOOTIBB  PBICEP  COBPOTES  COEPPICIEBTS  POB  BEHtOB'S  POBBABO 
IBTEBPOLATIOI  SCHEBE  POB  BOB-EQOIOISTABT  IBTEBfALS  POB  TEE 
POLIOHIBG  PDICTIOB  PBI: 

PHI  (I)  -A  (1)  *A  (2)  • (X-X(1)  ) *A  (3)  • (X-X  (1)  ) • (X-X  (2)  ) 

..  .*A  (I)  • (X-X  ( 1)  ) • (X-X  (2)  ) •...  • (X-X  (1-1)1  ♦..  . 

. . . *A  (B)  • (X-X  ( 1)  ) « (X-X  (2)  ) *.  . . • (X-X  (B-1)  ) . 

BT  USIBG  A BECDBSIOB  POBBULA*  PBICEP  CAB  BE  OSED  TO  COBPUTE  BOTB 
DEBITATIfES  &B0  ABTIOEBIf ATITES  OP  PBI.  PBICEP  BUST  BE  CALLED  IB 
COBSECUTZTELT-IMCBEASIBG  fALBES  OF  I POB  TAB  BECOBSIOB  POBBDLA  TO 
BE  COBBECT. 

IBPLICIT  BE1L*8(A-B,0-Z) 

COBBOB  /ABBK/A(7)  ,C(7,8) 


C 

c*** 

c*** 

CM 

c*** 

c*** 

c««* 

CM 

c*** 

c 


PC 

95 

PC 

96 

PC 

97 

PC 

98 

PC 

99 

PC 

100 

PC 

101 

PC  ' 

102 

PC 

103 

PC 

104 

PC 

105 

PC 

106 

PC 

107 

PC 

108 

PC 

109 

PC 

110 

PC 

111 

PC 

112 

PC 

113 

PC 

114 

PC 

115 

PC 

116 

PC 

117 

PC 

116 

PC 

119 

PC 

120 

PC 

121 

PC 

122 

PC 

123 

PC 

124 

PC 

125 

PC 

126 

PC 

127 

PC 

128 

PC 

129 

PC 

130 

PC 

131 

PC 

132 

PC 

133 

PC 

134 

PC 

135 

PC 

136 

CP 

1 

CP 

2 

CP 

3 

CP 

4 

CP 

5 

CP 

6 

CP 

7 

CP 

8 

CP 

9 

CP 

10 

CP 

11 

CP 

12 

CP 

13 

CP 

14 

CP 

15 

CCBBOB  /PCa/P(7),X(7),t(7) 

COBBOB  /LAEX/JBB1TE,IEB8 

c 

IP  (I.LT.1.0B.I.GT.7)  GO  TO  8 
C«*«  TBABSLATE 
SfE«X(1) 

00  1 J«1,X 

1 X(J)»X(J)-STB 

C***  CALCULATE  TBS  C-COBPPICISBTS 
J»1 

C***  BOTE:  C(I»1)*1  POB  ALL  I 
C(Z,J)*1D0 

2 J»4*1 

IP  (J.GT.I)  GO  TO  3 
C(I,J)«X(I-1)*C(I-nJ-1)  *C(I-1,J) 

GO  TO  2 

C***  BOTE:  C(I»I*1)«0  POB  ALL  I 

3 C(I»1*1)>0D0 
C***  CALCULATE  A (I) 

A(I)-ODO 

DBn«1O0 

J»1 

4 IP  (J.GT.I-1)  GO  TO  5 
A (I) -A  (I)*  A (J)  *OBB 
OIB*DBfl*(X(I)-X(J)| 

J»J*1 

GO  TO  4 

5 A(I)-(P(I)-A(I))/OBB 
€•••  BESET 

DO  6 J«1,I 

6 X(J)-X(J)*STB 

7 BEIDBB 

8 IEBB«1 

BBITE  (JBBITS.9)  I 

9 POBSAT  (IB  ,• •♦♦PBICEP  EBBOB:  I«*,I3,*  BUT  0<I<8  IS  BEQUIBSO^^^*) 

CO  TO  7 u , 

EBO 


CP 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

CP 


16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 


PUBCTIOa  PBI0EB(B,XX«K,ICP1«ICP2) 

C 

C^^^  PDBCTtOB  PBIDEB  IS  CAPABLE  OP  COflPOTIlG  TBE  OEBIBATITE  ABO/OB 
C^^*  IBTIDEBIf ATIfE  OP  PHI  (AS  DESCBIBED  IB  SOBBOOTIBE  PBICEP) . IT 
C^^^  SHOULD  BE  BOTEO  THAT 

C^^^  B OEPIBES  THE  BOBBEB  OP  TEBBS  OP  PHI  TO  OSS  OB  THE  BUBBEB  OP 
C^^^  TEBBS  TBAT  ABE  ATAILABLE  TO  USE 

CM  XX  OEPIBES  THE  f ALOE  OF  X AT  HUICH  TO  CALCULATE  THE  DEBITATITE  OB 
C^^^  ABTlDEBITAIIfE 

CM  X SPECIFIES  THE  DEBITATIfE  TO  CALCULATE:  X BAT  BE  ABT  IBTEGEB 
C^*^  SUCH  THAT  POSITITE  (OEBITATITES) , ZEBO  (PHI).  HE6ATITB  (ABTIOEBI- 
C*^^  lATITES)). 

C 


OIHEBSIOB  DPACT(13) 

COBBOB  /AHBK/A(7)  .C(7.8) 

COBBOB  /LAfiX/JBBITE.IEBB 
COBBOB  /PCB/P(7).X(7),T(7| 

DATA  DPACT/1. ODD. 1.0DO. 2. 000. 6.000,2. 401,1.202.7.202, 5.0 403, 4. 0321 
14,3.628805,3.628806,3.9916807,4.79001608/ 


PD 

PO 

PD 

PD 

PO 

PD 

PD 

PD 

PD 

PO 

PO 

PD 

PD 

PD 

PO 

PO 

PD 

PD 

PD 

PD 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
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ir  C»-LT.1.0B.«.GT,1|  go  to  9 
c***  T8illSI.&T£ 

SV£*X  (1) 

DO  1 I«1*l 

1 X(I)-X(I|-SfE 
XX«XX-STE 

2 ir  (ICf  1.CT.ICr2)  CO  TO  3 
CILL  PaiC£f(XCf1) 
icri«icfui 

GO  TO  2 

3 PHXOBB«0D0 
X»I^1 

XP  {I.LT.1)X«1 
« xr  (X.GT«>)  GO  TO  b 
S«1D0 
CPT»ODO 
J2-X-K 

IF  tJ2.GT.X)  J2«I 
DO  S J>1.J2 

CfT»CfT*S*DPXCT(X-J*1)/DPlCTCX-J-K»1|*C  (X,  J>*(XX«*  (X-J-K)  ) 

5 S — S 

. phioeb«phxdeb*1(X)  •err 
X»X*1 
GO  TO  9 
C***  BESET 

6 XX«XX»5TE 
DO  7 X»1,B 

7 X(I)>X(I)  ♦SfE 

8 BETOBB 

9 XEB8»1 

10  fOBRAT^tlU  ,••••*  PHIDEB  EBBOBs  II»*,X11#*  bOT  1<»ll<»7  BEQUXBED'J 
GO  TO  8 
END 


PO  21 
PO  22 


SUBBOUTXVE  PHETU 

C***  SOBBOUTXBE  PflETH  PBODOCES  i COBBECTEO  TALUE  OP  Y(B*1) 

C 

IHPLXCXT  BBAL*8(A-1» 

COflBOB  /CBC0EP/P»A0,A1,A2,A3,A4.A5,H 

CCB801I  /PCR/DTO,  DI  I, DT2,DT  J,Dt  A#DI5,DI6,  XO.X  1 , X2, X3,  X9, X5 , 16 , TO  ,x  1 
1,I2,T3,I4,T5,T6 
C 

PH»P*H 

C***  COBPOTE  THE  TBEABOB  P-fALOES 
FO'^0  * ODO 

XP  ((-PH)  .LT.174.673D0-ABD,  (-PH)  .CT.-10O.218DO)  P&-OEXP(-PH) 
Pl*(P0-1D0)/(-PH) 

P2-(Pl-lD0)/(-PH) 

P3-(P2-(lD0/2DCn/(‘PH) 

F4-(PJ-(1DC/6D0|)/(-PH) 

P5>(P4-(1D0/24D0)  )/t-PH) 

P6*  (P5-(1D0/120d0)  )/(-PH) 

j6*JoIa*(A0°Pl*HMAl*P2*HM2D0*A2*P3^H*(6O0*A3*r4»H*(24D0*A4*P5»U* 

1120D0*AS*P6nM) 


RETUBM 

EIC 


PH  23 
PH  24 


SUBBOQTXKE  LOC(X«J,IB«H.H,HS) 

€•••  SUBBOUTIBE  LOC  COHPOTES  A fECIOB  SOBSCBIPT  FOB  AB  ELEHEBT  IB  A 
C**«  HATBIX  OP  SPECIFIED  STOBAGE  HODE 
C 

xx*x 

IP  (HS-1)  1,2#5 

1 XBX»B*(L-1|»II 
GO  TO  7 

2 XP  (IX-L)  3.4.4 

3 XKX»IX»(L*L-t)/2 
GO  TO  7 

4 iaX-L^(XX*XX-IX)/2 
CO  TO  7 

5 IBX-0 

IP  (XX-L)  7.6.7 

6 XBX-IX 

7 IB-IBI 
BETOBB 
EBD 


LC  1 

LC  2 

LC  3 

LC  4 

LC  5 

LC  6 

LC  7 

LC  8 

LC  9 

LC  10 

LC  11 

LC  12 

LC  13 

LC  14 

LC  15 

LC  16 

LC  17 

LC  18 

LC  19 

LC  20 

LC  21 


5UBBOOTIBE  HATA (A.B. B. H.HS) 

C***  SUBBOOTXBB  BATA  PBEHOLIIPLIES  A BATBIX  BT  ITS  TBABSPOSE  TO  FOBH 

A sinncTBic  hatbix 

c 

IHPLXCXT  BEAL48{A-a.O-E) 

DIREBSIOB  A(1).B(t) 

C 

DO  6 K>1.H 
RI»(K*X-R)/2 
DO  6 J-1.H 
IP  (J-X)  1,1.6 

1 X8«J*KX 
B(XB)  «0.0D0 
DO  6 1*1. B 

XP  (HSJ  2,4,2 

2 CALL  LOC(X,J.XA,B,H.RS) 

CALL  LOC  (X,K.XB.Il,a.HS) 

XP  (XA)  3.6,3 

3 IF  (10) 

4 XA«B*(J-l|*r 
XB>B*(K-1)  ♦! 

5 B(XB)>B(XB)«A(XA)«A(IB) 

6 CONTIBOE 
BETOBB 
EBD 


HT  1 

HT  2 

ST  3 

HT  4 

RT  5 

BT  6 

HT  7 

HT  8 

HT  9 

HT  10 

HT  11 

RT  12 

HT  13 

HT  14 

HT  15 

RT  16 

RT  17 

HT  IS 

HT  19 

HT  20 

HT  21 

RT  22 

HI  23 

HT  24 

HT  25 

RT  26 


SOBROOTXBE  HADD (A.B.B, B,H.aSA, HSB) 


HA 

BA 


1 

2 


c***  ^**®*0**^I>*  HADD  ADDS  THO  HATEICES  ILEHEiT  81  lUBEIT  TO  fOSB 

C 

IHPLICXT  IIAL*8(A-H,0-Z) 

^ OIHEISIOa  A(1),B(1),B|1) 

OETEIBIIE  STOBAGE  BODE  Of  OOTPDT  BATBII 
IP  (BSA*BSB)  2,1,2 

1 CAXX  LOC(B,B,IB,l,B,aSA) 

GO  TO  13 

2 BTESTsBSA^aSB 

BSB«0 

If  (BTESII  B,A,3 

3 BSB«1 

B If  (BTEST-2)  6,6.5 

5 BSB«2 

LOCATE  ELEBTEITS  AMD  PEBPOBB  ACOITIOMS 

6 DO  12  J*1,N 
DO  12  I»1,l 

CALL  LOC(l,J,IJB,a,H,BSB) 

If  (IJB1  7,12,7 

7 CALL  LOC(I,J,IJl,a,B,BSA) 

AEL-0.0 

If  (IJl)  8,9,8 

8 AEL-A(IJA) 

9 CALL  L0C(I,J,IJB,B,B,BSB) 

BBL<0.0 

If  (IJB|  10,11,10 

10  BEL«B(1JB) 

11  B(IJ8)*AEL«BEL 

12  COBTIMOE 
BETUBB 

C*«*  ADD  BATBICES  OP  LIBE-STOBAGE  BODE 

13  DO  1«  I«1,IB 
U BCX)-A(I)«B(I| 

BETUBB 

EBD 


BA  3 
BA  « 
BA  5 
BA  6 
BA  7 
BA  8 
BA  9 
fll  10 
BA  11 
BA  12 
BA  13 
BA  1« 
BA  IS 
BA  16 
HA  17 
BA  18 
BA  19 
BA  20 
BA  21 
BA  22 
BA  23 
BA  24 
HA  25 
BA  26 
BA  27 
HA  28 
HA  29 
BA  30 
HA  31 
BA  32 
BA  33 
BA  34 
HA  35 
HA  36 
BA  37 
HA  38 
HA  39 


C 

c*** 

c 


c 

c*** 


1 

c**4 


SOBBODTIBE  GARZ(K) 

GP 

SUBROUTIIE  GABZ  CALCULATES  A BIAS  AID  GAIB  COBBECTIOI  FOB  VALUES  CP 
or  PITCH  AlCLE  Qp 

IBPLICIT  BEAL*a(A-B,0*Z)  Qp 

COBHOI  TIHB(450»,f1  (450|,f2C«50),f3(450),f4(450>,f  5(450),  P6  <450)  ,f  GP 
17(450)  ,F8  (450)  ,F9  (450)  ,F10  (450)  ,P11  (450)  ,f  12  (450)  , F13  (450)  ,Fl4(450  CP 
1)  ,C  (450,  1 1),Z  (450,  1)  ,HKAB  (250)  ,CPfl(l4)  ,SGM  (4)  ,SGO(4)  ,FT1  (450)  ,FT2(  CP 
1450)  .PIBA  (450)  ,Ct  (450)  .11  (450)  .11  (450)  ,12  (450)  ,EZ  1 ,E  X2,E  i3  .Eli.G.i  CP 

1,BHO,tIl,ElPI,PLOll,PHICH,COLOW,CDHICa,JBEAD,JBBITE,JPUaca,IEXl,IEX  GP 
12,18X3,12X4, BET8IC,L1,L2,lEQBa(18),lEB8  fip 


rOBH  COEfFlCIEITS  FOB  LEAST  SQDABES 

DO  1 1-1. K 

C(I,1)-1.000 

C(I,2)-F2(I) 

X(I,1)-F6(X)»FT1(I) 

PEBFOBB  LEAST  SgUABES  FOB  GAII  AMD  BIAS 

CALL  LLSQAB(C,X,K,2,  1,  450, 450,  U.tfKAB. lEB.  JIBITZ) 


GP 

GP 

CP 

GP 

CP 

GP 

CP 

CP 


1 

2 

3 

4 

5 

6 
7 
a 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 


4^ 


IF  (IEB.EQ.129)  CO  TO  2 
GO  TO  4 

2 MBITS  (JBBITE.3) 

3 FOBBAT  (1X,////,10X.*ZEBO  HATBIZ  SBCOUITEBED  IB  SOBBOUTIIE  6AHX. 
1TO  aZXT  DATA  SET.  If  Aai.*.//) 

IEBB-1 

BETDBH 

4 IBITE  (JBBITE.5)  Z (2.  I)  ,Z  ( 1.  1) 

*!*!^*''**^*'**  •#•«*, •|*#/»42x,»|  PiTCH-AaClE  G 
I PITCa-ABCLE  BIAS  • *,1PD18«11.* 

18A0IAB  |•,A42X,•|•.48X.•  |•#/•42X,50(•-•)  #/) 

C**4  PEBFOBB  COBBECTIOas  TO  PITCH  ABCLE  VALUES 
DO  6 1-1. K 

6 P2(I)«Z(2.1)«P2(I)4X(1.1) 

BETUBB 


^ EaiBT  BPITCB(K) 

C*44  EITBT  aPITCB  SOLVES  FOB  PITCH  AIGLE  BT  BEaTOB-BAPHSOI 

C*44  IBITIALIZE  PABABETEBS 
CALL  CBBGE(SGB) 

C*4*  BEGia  SOLDTICB  LOOP 
DO  9 1-1. K 
IT-0 

TS-F2(I) 

T-TS 

AH«OABS(F6  (I)) 

S*C>S<S«#«X1#I«X2,IEI3,IEX4) 

€•*♦  COHPUTE  POVEB  ABO  DBAG  COEFfICIEBT  * 

1FM5^*F4  (i/SIex?  ♦♦EX14CFB  (3)  4F4  (I)  ••BZ2»CFB  (4)  4F4  (I)  ••EI3»C 

CO-CPB(6)  ♦SGB  (1)  *CFH  (7)  4AH*4ISXUSGB  (2)  •CFB  (8)  4AH**IEX2«SGB  I3i  *088 
1 (9)«AB*4IEX34SGH(4)4CPa(10)*AB«*IEZ4  ' * 

IF  (F6(I)  .LT.O.ODO)  CALL  CHBGE  (SGB) 

C44*  FOBB  BEHTOB-BAPaSOa  EQUATIOBS 

1S*P4(I)«42*CD/(2.0D0*F1(I)))  ' ' ' 

FTf— DCOS(T-F6  (I)) 

IP  (DABS  (FTP)  «LT.  1.00-10)  GO  TO  8 

IT-ITM 

TT-T-FT/FTP 

IF  (DABS (TT-T) .LT. 1.00-16. OB.IT.CE. 40)  GO  TO  8 

I-IT 

GO  TO  7 

ADJUST  PITCH  ABGLE 

8 F2(I)«TS*0.333333D0*(TS-T) 

9 COBTIMOE 
BETDBB 
EBD 


21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 
61 
62 

63 

64 

65 

66 

67 

68 

69 

70 


C 

c*** 

€••• 

C*** 

C 


SOBBODTIBE  LSD (X.T. B.AL.H, BBS, IBEI.IBBB.JI BITE, BTH) 

SUBBOUTIBE  LSD  IS  A flODIFlCATIOB  Of  THE  GEBEBAL  LBAST-SQD ABE- 
DISTABCB  CDSVE  FITTING  PBOGBAH  GIVEB  IB  THE  FOLLOHIBG  BEFEBEBCE: 
A LBAST-SQOABE-DISTABCE  CUBVB-FITTIBC  TECBBIOUE 
JOHB  0.  HOIELL.  BASA  TM  0-6374.  JOLT  1971 


LO 

LD 

LD 

LD 

LO 

LD 

LD 


1 

2 

3 

4 

5 

6 

7 
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zaruciT  iBtL*a(a-i«o-x) 

DiaSISXOI  I i%»  «)  « Al.  («u  B (•  # « Dis  («50)  .OIOiL  («,  4S0)  , 4 fASO)  ,X  (I)  ,ZX 

1  («50)  (I)  *YT  (BSO)  ,SiL  («)  , IKAI  |32)  «XPT  («S0) 

C 

C*«*  SXt  IIXTXll  FilllBTXlS 
I&IGB-0.01D0 
HX«100 
Zlt«0,05D0 
taSOLO«O.ODO 
aT8Pi-aTa»i 
C**«  STABT  XTIBATXOa 
00  30  XTBB*1*ai 
rXID  CLOSEST  POXITS  OB  CUETB 
XPAXL-0 
DO  12  x*na 
B(X|*1.0D0 

C***  OBTIXB  XBXTXIL  CQZSS  AT  X*COOIDZBATB  OP  CLOSEST  POIBT 
C«««  (IXCXKM(I))  OB  CDIYl  TO  DATA  POXBT  UCI)«T(X))  PBOa  THE 
C««*  XIIBESBCTZOa  OP  A PUPBIOXCOLAB  PEOB  THE  DATA  P0X8T  VITI 
C«*«  THE  TAB6EIT  TO  TBE  COITE  AT  THE  POXBT  (X  (I)  »P  (X  (X)  ) ) BBEEE 
€•••  TBE  catYE  BQOATXOB  XS  X « P(Z) 

CALL  PBCTBA(AL,XIX)  ,P,DrDZ,BIHP1) 

XX  CD  “X  CD  -(P-KD)  •»PBA/O-000»B^DB*B^0D 
C**«  SEAlCa  ABOUT  THIS  POXBT  XX  (I)  FOB  A SX6H  CHABGB  XB  TBS 
C*»*  PUBCTIOB  (f(X)  - T(X)J*DPDX  ♦ C<  * ^(1)} 

XP  (X(X|.BE.O.ODO>  GO  TO  1 

tlCD-P 
XX  CD »x CD 
GO  TO  11 

1 XP  CX«<E.1|  GO  TO  2 

’ OXOPE-EAB6B«CA(I*1)*X(X)) 

DXLB1»BAB6E«XCZ) 

60  TO  3 

2 DXlHa-EAB6B*(X(D*X(X-1)| 

DZUPB>DXLBB 

XP  CI«I>*>)DX0PX«SAB6B*(X(X»1)*X(I}| 

3 XLBB*XX(X) 

Zapl>XLBB 

00  S J-1,100 

CALL  PBCTBACAL«ZLB1,PLBB,0PLBB«HTHP1) 

CALL  PBCTBA (AL,ZDPX»POPl,OPOPB,HTaP1) 

PDBLHB-  (PLHB-X  (I)  ) *DrLBB»  (XLHE-X  (I| ) 

PUBUPB*  (POPB-T  (I)  ) «DPOPE* (lUPB-Z(I)l 
IP  (PaiLHl*PUHOPB)  6, A, A 
A ZLBB-XLHX*DXLIB 
iaPB*ZOPB«OXUPB 
XP  (ZLB1.LT*O.ODO)XLBB«0«ODO 

5 CCBTXBUE 
OXSCX)*O.ODO 
XPAXL*XPAXL»1 
XPT  (XPAXL)«I 
B(D>O.ODO 

GO  TO  12 

C*«*  SIGB  CHABGB  HAS  BSEB  POUBD.  PIIO  BOOT  BT  HBTHOD  OP  FALSE 
C*»*  POSITXOI. 

6 XOLO>O.ODO 
DO  9 J-Y,100 

XBOOT-(XLfB«POBUPB*IUPB*PUBLHB)/(POBaPB-PBHLBB) 

XP  CDABS(KODO-XOLD/IXOOT|  .LT.1.00^03)  GO  TO  10 
lOLD-XBOOT 


ceE5SE55SSEC5Csesc5e55sesseess5sssssssssessessce?GeeeceEeccc 


8 

CALL  PHCTBA(AL,XBOOT,PBOOT,DPBOOT.HTHPt| 

LD 

68 

9 

POBET*  (PBOOT'T  (I)  | ♦0PB00T»  (XfiOOT-X  (I)  ) 

LD 

69 

10 

XP  (POBLBB*POBBT)  7, 10,8 

LO 

70 

11 

7 

PUBUPA-PUBBT 

LD 

71 

12 

XDPE«XBOOT 

LO 

72 

13 

CO  TO  9 

LD 

73 

1A 

8 

PUBLHB«POBBT 

LD 

7A 

1$ 

XLBE*IEOOT 

LD 

75 

18 

9 

CCHTXHOB 

LD 

78 

17 

DXS  (X)«O.ODO 

LD 

77 

1b 

XPAXL«IPAXL»1 

LO 

78 

19 

XPT(IPAIL)«X 

LO 

79 

20 

B(I)>O.ODO 

LO 

80 

21 

GO  TO  12 

LO 

81 

22 

C*A« 

CLOSEST  POIBT  POOBO,  BOB  PXBO  DXSTABCl 

LO 

82 

23 

10 

XX  (D«XBOOT 

LO 

83 

2A 

IT  CD -FBOOT 

LO 

8A 

25 

11 

0X-XXCX)-XCI) 

LD 

85 

28 

OT-XTCD-TCD 

LO 

88 

27 

DIS  CD  -0SQETC0X«DX»DT40T} 

LD 

87 

28 

12 

COBTXBOZ 

LD 

88 

29 

XP  (XPAIL.BE.OI  BBXTE  C«IBBZTB«13)  ITEl 

LO 

89 

30 

13 

rOBHAT  C1X«//.2AX,79HTHE  SBOBTESI  OXSTABCE  COULD  BOT  BE  POUBD  FOB 

LD 

90 

31 

1THB  POLLOBXBG  POXBTS  OB  XTEBATI0Bt,X3, 1H: ,/| 

LO 

91 

32 

IP  CXPAIL.IE.O)  BBXTE  (JBBXTE^IA)  aPPCX)  ,I*1«XPAXD 

LD 

92 

33 

1A 

POBHIT  C2AZ,21CX3»1H»n 

LO 

93 

3A 

c*«* 

COaPLETE  SET  OP  CLOSEST  POXBTS  ABO  DXSTABCES  POUBD 

LD 

94 

35 

c*** 

HOB  PIBD  BXB  SET  OP  PABABETEBS 

LO 

95 

38 

PC-0.05DO 

LD 

98 

37 

XPCP*PC*B 

LO 

97 

38 

CAAA 

EXIT  PBOa  BOOTXBS  XP  5 PEBCEBT  OB  BOBE  OP  CLOSEST  OXSTAHCBS 

LD 

98 

39 

CAAA 

CAB HOT  BE  POUBD 

LD 

99 

AO 

XP  (IPAXL.GE.ZPCP|LaZT«1 

LO 

100 

A1 

XP  CXPAIL.GT.XPCP.ABD.XTEB.EQ.1)  GO  TO  3A 

LO 

101 

A2 

XP  CXPAXL.GE.XPCP)  60  TO  32 

LO 

102 

A3 

SUBDXS-O.ODO 

LD 

103 

AA 

DO  15  X»1,B 

LD 

10A 

AS 

15 

SUHDXS*5DaDXS»DXSCl)  *DISfX) 

LD 

105 

A6 

PXBO  BOOT'HZAB^SQOABB  DETXATXOB 

LO 

108 

A7 

BHS*DSQBT  CSOBDXS/ C>'IPAIL)  ) 

LO 

107 

A8 

XP  CXTEB«GT.1)  CO  TO  17 

LD 

108 

A9 

BBSS* BBS 

LO 

109 

50 

DO  16  X«1tA 

LD 

110 

51 

16 

SAL(D-ALCI) 

LO 

111 

52 

c*«* 

CHECK  FOB  COHYXBGEHCE 

LO 

112 

S3 

17 

IP  C9ABSCBBS-Ba50LD|.LX.EBB*BHS)  60  TO  32 

LO 

113 

54 

IP  CXTEB.GT.I.ABD.BaS.GT.BBSS)  GO  TO  32 

LO 

11A 

55 

BBSS'BBS 

LD 

115 

56 

DO  18  X*1fA 

LD 

118 

57 

18 

SALCD-ALCD 

LD 

117 

58 

6BBBBATE  HATBXX  COBPPXCXBHTS  OP  LXBEAB  SXBBLTAIEOUS  EQUATXOBS 

LO 

118 

59 

CALL  PBCXHBCAL,B«XX«tX»0IDAL,aTHP1) 

LO 

119 

60 

DO  21  K-i«a 

LD 

120 

61 

BCK«1)«0J0D0 

LO 

121 

62 

DO  21  1*1, B 

LD 

122 

63 

B (X,  1)  -B  CK,1)  ♦ Cl  CXI  -IX  CD  1 •0I01LCK,I|  *8  CI| 

LD 

123 

6A 

IP  (BCX).BQ.O.OOO)  GO  TO  20 

LO 

12A 

65 

IP  COXSCI|.EQ*O.ODO)  GO  TO  19 

LD 

125 

66 

DTDIL  CK,I  I * Ct  CI|  -XX  CD  I •OXOiL  CK,X)  /DXS  CD 

LO 

126 

67 

CO  TO  21 

LD 

127 
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19 

CALL  flCTIl(AL,IXCl)  •r»Dr,BTHP1| 

LD 

128 

DI0X-M2) 

FA 

12 

It  (Df.EQ.O.ODO)  GO  TO  20 

LD 

129 

BETOBB 

FA 

13 

DIDAL(K»I)*DSOBT(1.0DO/(1.0DO«1.0DO/Dr/Dr)  )«DTOAL(E»I| 

LD 

130 

CHECX  ABGUHEBT  FOB  EBBOB 

FA 

14 

GO  TO  21 

LD 

131 

2 

IF  (X.LE.O.ODO)  GO  TO  3 

FA 

15 

20 

OrOAL(K«I)»0.0D0 

LD 

132 

c*** 

CALCULATE  FOBCTIOB  fALOE  ABD  ITS  OEBlfATlTB 

TALOE 

FA 

16 

21 

COBTXBOE 

LD 

133 

T-A(1)  *A(2)*X*A(3)*X**A(4) 

FA 

17 

DO  24  K-1,B 

LD 

134 

DIDX-A  (2)  *A  (3)  (4)  «X«*(A  |4)  -1.0D0) 

FA 

18 

DO  23  J-E,8 

LP 

135 

BETOBB 

FA 

19 

A(K,J)»O.ODO 

LD 

136 

SET  FOBCTIOB  TALOE  ABD  ITS  DEBITATXTE  TALOE 

PA 

20 

DO  22  1-1 «l 

LD 

137 

3 

T-A(1) 

FA 

21 

22 

A (E«  J)  -A  CE» J)  ♦OTOAL  (E,  I)  *DXDAL  (J,I) 

LD 

138 

DXDX-O.ODO 

FA 

22 

23 

A(J,E)«A(K,J) 

LD 

139 

BETOBB 

FA 

23 

24 

C0RTI8DB 

LD 

|40 

c*«# 

CHECX  ABGOHEBT  FOB  EBBOB 

FA 

24 

net  EASE  STABILITT  HTH  DABPIBG  TECaBlQOE 

LD 

141 

4 

IF  (X.LE.O.ODO)  CO  TO  5 

FA 

25 

T-O.ODO 

LD 

142 

CALCOUTE  FOBCTIOB  TALOE  ABD  ITS  DEBITATITE 

TALOE 

FA 

26 

DO  2S  1-1, B 

LD 

143 

T-A(1)*A(3)*X**A(4) 

FA 

27 

2S 

T-T*B  (1,1)  *8(1.1) 

LD 

144 

DIDX-A  (3)  *A  (4)  «X**(A(4)-1.0D0) 

FA 

28 

BH-O.SDO*SOHOXS/T 

LD 

145 

BETOBB 

FA 

29 

DO  26  1-1,1 

LD 

146 

SET  FOBCTIOB  TALOE  ABD  ITS  DEBITATITE  TALOE 

FA 

30 

26 

A (1,1)  -A  (1,1)  *0.SD0/HB 

LD 

147 

5 

I»A(1) 

FA 

31 

SOLTE  THE  LlBEAt  SIBOLTAIEOOS  EQOATIOl  FOB  COEIECTIOVS  TO 

LD 

148 

DTDX-O.ODO 

FA 

32 

c««« 

TBB  AL(I)  IRD  GEBEBATE  BEV  AL(I) 

LD 

149 

BETOBB 

FA 

33 

CALL  LLSQAB(A,B,B,a,1,4,4«16,BKAB,lEt,JBtITE) 

LD 

150 

EBD 

FA 

34 

IP  (IEI.EQ.129)XEBI-1 

LD 

151 

IF  (XEBB.BI.O)  GO  TO  32 

LD 

152 

ALC1)-»L(1)*B(1,1) 

LD 

153 

GO  TO  (27,27,28,28,29,29),BTBP1 

LD 

154 

SOBBOQTXBS  FBCTBB (A,B, X,I, DTDA.HTUPI) 

FB 

1 

27 

AL(2)-Al(2)*B(2,1) 

LD 

155 

C 

FB 

2 

60  TO  30 

LD 

156 

c*** 

SOBBOOTIBE  FBCTBB  COBPOTES  THE  TALOE  OF  THE 

FITTED  FOBCTIOB 

FB 

3 

28 

AL(2)-AL(2)*B(2,1) 

LD 

157 

c*** 

ABO  ITS  PABTIAL  DEBITATITES  BITS  RESPECT  TO 

THE  COEFFICIEBTS 

FB 

4 

AL(3)  «AL(3)*B(3,1) 

LD 

158 

c 

FB 

5 

AL(4)-AL(«)*B(4,1) 

LD 

159 

IRPLICIT  BEAL*8(A>B,0-X) 

FB 

6 

GO  TO  30 

LD 

160 

DIBEISIOB  A(4)  ,DIOA  (4, B)  ,X  (H)  ,I(B) 

FB 

7 

29 

AL(3)-AL(3)*B(2,1) 

LD 

161 

c 

FB 

8 

AL(4)-AL(«)*B(3,1) 

LD 

162 

GO  TO  (1,1.3,3,6,6) ,HTBP1 

FB 

9 

30 

COBTIBDB 

LD 

163 

FOB  HTH-0,1 

FB 

10 

BBITE  (JHI1TE,31)  BX,E1B 

LD 

164 

1 

DO  2 1-1, B 

FB 

11 

31 

FOBHAT  (1X,9C**)  ,«AFTEB',I4,«  ITEBATIOBS  |1.0  - BBS/RBSOLDI,  THE 

LD 

165 

c**« 

CALCOUTE  PARTIAL  DEBITATITES 

FB 

12 

11ELAT1TS  IIBOl  BBTBE88*/U«1 1Z«*T>0  SOCCESSITE  f ALOES  0?  EHS.  STIL 

LD 

166 

DIDA(1,I)«1.0D0 

FB 

13 

1L  EXCEEDS  THE  SPECIFISO  EHROB  PB1B8ETEB  -•.010.31 

LD 

167 

DXDA  (2,1) -X  (I) 

FB 

14 

BETOBI 

LD 

168 

2 

I(I)-A(1)*A(2)  •X(I) 

FB 

15 

32 

BBS-iaSS 

LD 

169 

BETOBB 

FB 

16 

DO  33  1-1, « 

LD 

170 

c**« 

FOX  BTH-2,3 

FB 

17 

33 

AL(I)«SAL(X) 

LD 

171 

3 

DO  5 I-1,B 

FB 

18 

34 

BETOBI 

LD 

172 

c*** 

CALCOLATE  PABTIAL  DEBITATITES 

FB 

19 

EID 

LD 

173 

DXDA(1,I)-1.000 

FB 

20 

DTCA(2,I)-X(I) 

FB 

21 

c*** 

TEST  ABGOHEBT 

FB 

22 

IF  (X(I)  .LS.0.000)  GO  TO  4 

FB 

23 

SOBBOOTIBI  FBCTBA(A,X,T,DXDX,HTBP1) 

PA 

1 

0TDA(3,I)«X(I)  ♦*A(4) 

FB 

24 

C 

FA 

2 

DTDA  (4,1)  -A  (3)  *X  (I)  **A  (4)  *DLOG  (X  (I)  ) 

FB 

25 

SOBIOOTIBE  FBCTBA  COBPOTES  THE  7AL0B  OF  THE  FITTED  FOBCTIOl  ABO 

FA 

3 

CALCOLATE  FOBCTIOB  TALOE 

FB 

26 

c**« 

ITS  X-DEBIfATITE 

FA 

4 

I (I)  *1(1)  *A  (2)  *X  (I)  *1(3)  ♦X  (I)  ••A(4) 

FB 

27 

c 

FA 

5 

GO  TO  5 

FB 

28 

IBPLICIT  RIAL*8(A-B,0-E) 

FA 

6 

c**« 

SET  PABTIAL  DEBITATITES  ABO  FOBCTIOB  TO  SPECIFIED  TARIABLES 

FB 

29 

OIHEBSIOB  1(4) 

FA 

7 

4 

DTDA  (3,I)«0.0D0 

FB 

30 

c 

FA 

8 

DIOA  (4,1) -0. ODD 

FB 

31 

GO  TO  (1,1,2,2,4,4),BTBP1 

FA 

9 

I(l)-A(1) 

FB 

32 

CALCOUTE  rOBCTIOB  TALOE  ABD  ITS  DEBIfATIfE  TALOl 

FA 

10 

5 

COBTIBOE 

FB 

33 

1 

T«A(1)*A(2)*X 

FA 

11 

BETOBB 

FB 

34 
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C««*  FOl  BTR*««S  FB 

6 DO  6 I«1»B  FB 

OTDi<t»I)«1.000  FB 

C***  IBST  ItaOSBIT  FB 

IP  (X(I).LB.O.ODO)  CO  TO  7 FB 

DTOl  (2,1) »t (1) («|  FB 

Droi  (3«I)  -I  (3»  *Z  (1)  VM  c«)  *DLOG  (Z  (I)  1 FB 

c«»*  CAICOLZTB  FOICTIOI  TAIOE  FB 

I CU  -1  (1)  ♦*  (3)  *Z  (1|  ••A  (•)  FB 

CO  TO  8 FB' 

7 OIOA(2,I)«O.ODO  FB 

OZDA(3,I)>0.0D0  FB 

fb 

8 COBTIBBE  FB 

BETOBI  FB 

EBD  FB 


SDBBOOTIBE  GDZQa(K,BIB,ICZ)  CD 

C CD 

C*»*  SOBBOOTIIE  CDEQB  SOLfBS  FOB  FOBEB  ABO  LIFT  COEFFICIENTS  BT  OSINS  CD 

C***  EQDATION  OF  ROTIOH  NOBBAL  TO  FLIGBT  PATH  AID  BODIFIES  THE  A PBIOBI  GD 
C***  fALOAS  ABO  THEIB  UBIG8TS,  IF  NEEDED  GD 

C GO 

IBPLICIT  BZAL*8(A>H,0-Z)  GO 

DIBEBSlOB  TS(8).LOC(8,ie),COF(8)«APBF(13,S)  GD 


COBBOB  TIBB(«50)«F1  (450)  «F2  (450)  «F3  («S0)  ,F4  («50|  «FS(450)  ,76(450)  ,F  GO 
17  (450), F8  (450),  79(450)  ,710  (450)  ,F11  (450)  ,712  (450)  ,F13  (450)  ,714  (450  GD 
1),C  (450, 11), 1(450,1)  ,IKAB(250)  ,CFB(14)  ,SGB  (4)  ,SG0(4)  ,7T1  (ISO)  ,7T2(  CD 
1450) ,PHBA (450) ,ZZ (450)  ,CO (450) ,Z1 (450) ,Z2 (450) , EX  1 ,EZ2,LZ3,EZ4,G,S  GO 
1,BBO,TIA«EXPZ,PLOH,PHI6H,CD1.0B,COBICH,JBEAD,JVBITE,JPDHCH,IEX1,ZZZ  go 
12,1EX3,IBZ4,RBTIXC,L1,L2,ZBQBB(18)  ,IEBB  GO 

COBBOB  /LAB1/AP(13),BGT(13),CBHIB(13),CBHAZ(13)  GO 

IBTESEB  1EQB(18)/4,5,S,5,5,5,5,6,6,6,6,6,6,4,5,5,6,6/  GO 

DATA  LOC/1, 6, 7, 8, 0,0, 0,0, 1,2, 6, 7, 8, 0,0, 0,1, 2, 6, 7, 8, 0,0, 0,1, 2, 6, 7, 8 GD 

1.0. 0.0.1.3.6.7.8.0.0.0.1.3.6.7.8.0.0.0.1.3.6.7,b,0,0,0,1,2,3,6,7,8  GO 

1.0.  0.1. 2. 3. 6. 7. 8. 0.0. 1.2. 3. 6. 7. 8. 0.0. 1.3. 4. 6. 7. 8. 0.0. 1.3. 4. 6. 7. 8.0  CO 

1.0.  1.3. 4. 6. 7. 8. 0.0. 1.6. 7. 8.0. 0.0 .0.1. 2. 6.7. 8. 0.0. 0.1. 3. 6. 7.8. 0.0.0  GD 
1,1,2,3,6,7,8,0«0,1,3,4,6,7,8,0,0/,APHF/1.0DO,1.0DO,1.0DC,1.0DO,1.0  GO 
IDO,  1*000, 1.000, 1.000,1. 000,1. 000,1.000, 1.0 DO,  1.000,2. 00*2, 1.0040, 2 GO 

I. 00*1,2.0044, 1.0040,1.0040, 1.00*0, 1.00*0,1.0040,1.0040,1.0040,1.00  GO 
140,1.00*3,2.00*3,1.0040,2.00*2,2.004 3,1.0040,1.0040,1.0040,1.0040,  GO 

II. 0040,1.0040,1.0040,1.0040,1.0043,2.00*4, 1.00*0, 2. 00*3, 2. 00*2, 1.0  GO 
1040,1.0040,1.0040,1.0040, 1.0040,1.00*0,1.0040, 1.0040,1.CD4«,2.0D*5  CO 
1,1.0040,2.00*3,2.0041,1.0040,1.0040,1.0040,1.0040, 1. 00*0 • 1* 00*0, 1.  GO 


10040,1.00*0,1.0044/  GO 

c GO 

IF  (ICE.GT.1)  CO  TO  17  GD 

tlBITE  (JBBITE,  1)  GO 

1 FOBBAT  (1X,///,51X,30aBOBflAL*TO*FLICHT*PATH  SOLOTIOB,/)  CO 

BBITE  (JBBITE, 2)  GO 

2 FOBBAT  (28X,76('*»)./.28Z,***,74X,«*»)  GO 

DBTEBBIBE  BOBBEB  OF  OBZBOHBS  GO 

BaH-IEQB(BBB)  GO 

DO  5 1-1, X GO 

C*«*  DETZBBIBE  GEBEBAL  TEBHS  FOB  BATBIZ  FOBBOLATIOB  GO 

TS  (1)  -DSIB  (F6  (I)  4TI  A)  CO 

TS(2)-TS(1)*F4(I)  •♦EX1  CD 

IS  (3)  *T3  (1)  *F4  (I)  ••EZ2  GO 
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C**«  HODIFIC&TICI  TO  TUIBO-POIEB'-COEfFlCIEiT  ft  PBXOlZ 
AF(3)«127.000*CFH(3)  ••2/(  |26.DC*CFfl(3)  K:0F(3)) 
IGT(3)>ftP(3)*ftP(3)  *200.000 

C***  BODlFlCftTIOl  TO  FODKTR*POH£l>COZFFICIBBT  ft  PllOftI 
ftp  (<)  >3^-3D0*CFa  (4)  **2/  (33  .3D0*CFS  («)  ♦COF(4)  ) 
HGT(«)»ftP(«)*ftP(4)  *2.00*07 

C***  ROOIFICftTIOl  TO  F1FTB*P0BU-C0EF7IC1EBT  ft  PEIOII 
ftP(5)«ftP(5) 

MGT(S)>IGT  (5) 

16  lETOBI 

C***  BOOIFT  ft  PBIOBI  HEI6BTS  OOE  TO  TBftJECTOBT  PBEOICTZOB  BOOIZIB'S 
C***  ZTEBftTZOH  lOBBBB 

17  DO  18  Z«1,13 

ZF  (BCTCZ)  .SQ.O.OOOt  GO  TO  18 
BGT(Z)-ftP(Z)*ftP(Z)  *ftPVF(Z«ZCf) 

18  CCBTZBOB 
BETOBB 
EBO 


GO  102 
GO  103 
CD  104 
GO  105 
GO  106 
CD  107 
GO  108 
GO  109 
CD  110 
CD  111 
CD  112 
GO  113 
GO  114 
GO  115 
GO  116 
GO  117 
GO  118 
GO  119 


SUBBOOTZIE  SZGIS(X,X1,Z2«Z3«X4) 

C 

C***  SDBBOOTZBE  SZGBS  DETEBBIIIES  THE  COBRECI  SIGB  01  TEBBS  XI 
C***  COBPDTXIG  TIE  DBftG  COEFFZCZEIT  EIPBESSZOI  OB  ZTS  OEBZTftTZTBS  XI 
C**«  BBlftTZOI  TO  ftBCOBBIT  ftlD  BXPOIEITS 
C 

ZBPLZCXT  BEftL*8(ft-H,0>Z) 

ZnEGBB*4  X1,X2,X3,X4 
DZBBBSZOI  T(4)«L(4) 

C 

DO  1 X«1»4 

1 t(X)-1.0D0 
t(1)-Xl 
L(2|-X2 
1(3) -X3 
L(4)>X4 

DO  2 X«1,4 

XF  (((L(X)/2)*2)  .lE.KX)  )T(I)— 1.000 

2 COITZIUS 
BETOBB 

EBTBT  CHIGE(T) 

DO  3 Z-1,4 

3 T(X)«1.0D0 
BBTOBI 
EBO 


SI  1 

SB  2 

SI  3 

SI  4 

SI  5 

SB  6 

SI  7 

SB  8 

SI  9 

SI  10 

SB  11 

SB  12 

SB  13 

SB  14 

SB  15 

SB  16 

SB  17 

SB  18 

SB  19 

SB  20 

SB  21 

SB  22 

SB  23 

SI  24 

SI  25 


SOBBOOTXBX  LLSQftB (ft,B, B,Bft,BB,Ift,IB,XOCT,HBftBEft,XEB, JBBITE) 

LQ 

1 

c 

LQ 

2 

c*** 

SOBBOUTIIE  LLSQftB  PEBFOBHS  ft  LEAST  SQOftBES  SOLOTIOI  OF  ft  OTEB- 

LQ 

3 

c*** 

OETEBBIBEO  STSTEH  OF  LIlEftB  EQOftTlOBS 

LQ 

4 

c 

LQ 

5 

DIBBISIOI  ft(Ift,1)  ,B(XB,1)  ,HKftBZft(1) 

LQ 

6 

BEftL*8  SOB 

LQ 

7 

BEftL*8  ft,B,BKftBEft 

LQ 

8 

c 

LQ 

9 

c*** 

XBITXftLXZE  XEB 

LQ 

10 

1X8*0 

LQ 

11 

c*** 

FXBD  THE  PSEDDO-tIfEBSE  OF  HftTBIX 

ft 

LQ 

12 

CALL  LPSDOB(ft,H,lft,Xft,ft,IDGT,HRftBXft,ZEB,JIBXIE) 

LQ 

13 

XF  (XBB.BE.O)  GO  TO  5 

LQ 

14 

c*** 

SOLVE  THE  EQUftTIOa  BT  BOLTIPLTZBG 

ft-XITEBSI  AID  B 

LQ 

15 

DO  4 1*1, BB 

LQ 

16 

00  2 J«1,lft 

LQ 

17 

CALL  TXPZBO 

LQ 

18 

DO  1 K«1,fl 

LQ 

19 

CALL  TXPHOL(ft(B,J)«B(K,I)) 

LQ 

20 

1 

COBTXBOE 

LQ 

21 

CALL  TXPSTO(SOH) 

LQ 

22 

HKftBEft(J)«SDB 

' LQ 

23 

2 

CCITIBOE 

LQ 

24 

c*** 

ROTE  THE  lESOLTS  XBTO  BftTBXX  B 

LQ 

25 

DO  3 J*1,Bft 

LQ 

26 

B(J,I)«HKftBEft(J) 

LQ 

27 

3 

COBTXBOE 

LQ 

28 

4 

CCITIBOE 

LQ 

29 

GO  TO  6 

LQ 

30 

5 

IEB«129 

LQ 

31 

CALL  DEBTST(IEB,6ULLSQftB,JBBZTE) 

LQ 

32 

6 

BETOBB 

LQ 

33 

EID 

LQ 

34 

SOBBOUTXBE  LP$D08(ft,B,B,Ift,ftIIT,IDGT,HEftBEft«IEB,JBIZTX)  PX 

c PX 

C***  SUBBOOTZIE  IPSDOB  FXBD  THE  PSEUDO- XBTEBSZ  OF  ft  BftTBXX  PI 

C PI 

DXBEBSXOB  ft (Xft,  1)  , ftXlf  (1ft,  1)  «HKftBEft  (l«  1)  PI 

BEftt*8  ft,ftXBT,fXftBEft,BIGft«ftBB«XBBO,ETft  PX 

BEftl*8  SOB^DETft  PZ 

C PI 

C***  IBXTIftllZE  XEB  PZ 

IER«0  PZ 

BP1«B*1  PI 

BP2*B*2  pi 

BP3«B*3  PZ 

C***  FXBO  THE  LftBGEST  ELEBEIT  OF  ft  PX 

BIGft*0.D0  PX 

DO  1 X«1,B  PZ 

DO  1 IX»1«B  PI 

XF  (BIGft.GZ.DftBS(ft(Z«lX)))  GO  TO  1 PI 

BIGft«DftBS(ft(I«Xl))  PX 

1 CCBTIBUE  PI 

ftBI*H*B  PI 

ETft>DSQBT(ftBB)/(10.**IDGT)  *BI6ft  PX 

C***  CftLCUlftTE  THE  SIBGOLftB  TftLDE  DECOBPOSXTXOB  OF  ft  PX 

CALL  LSTftLB(ft,fl,B,Ift,B«1ptfKftBEft(1,B*4)  , VKftBEft  ( 1 ,IP1)  , ftXBT  , BKftBEft)  PX 
DO  2 X-1»B  PX 

2 HKftBEft(X«BP2)>BEftBEft(I«BP1)  PI 

C***  SOBT  THE  SIBGOLftB  TftLOES  ftBBftl  XBTO  ftSCBIDIBG  SEQOEICE  BT  ABSOLDTE  PI 

C***  BftlDE  PX 

CALL  7SOBTfl(HKftBEAi1,BP2)  ,B)  PI 

DETft«ETft**2  PI 

CALL  fXPZBO  PI 

C***  COBPftBE  SIBGOLftB  7AL0ES  AID  BTft  PI 

DO  3 1*1,1  PI 

IP*I  PI 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 
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CALL  TXPB0UVEAIEA(I«IP2)  ,IKABKA(1«BP2)) 

CALL  fXPSTO(SOfl) 

IP  (SOH.GT.DETA)  CO  TO  « 

3 COITZlUB 
1EB*129 
GO  TO  IS 
A IP-IP-I 

IP  (IP.EI.O)  GO  TO  S 

ZBBO-O.DO 

GO  TO  6 

5 XEIO«IKAIEA(IP»IP2) 

6 DO  10  l»1«B 

IP  (VKA1EA(Z«IP1).LE,XU0)  GO  TO  8 
DO  7 J*1,l 

7 BEAEBA  <J,I|  -BEABEA  (J,11/IEABXA  (I,EPH 
GO  TO  10 

C***  SET  VEABEA |J,I)*0.0«  POl  IP  EEABEA (I, iP 1) • LE.X EEO 

8 DO  9 J«1,E 

9 BEAIBA(J,I)«0.0 

10  COBTIEDE 

DO  1«  I-1»H 
DO  12  J«1,l 
CALL  TXPXEO 
DO  11  E*1«l 

11  CALL  TXP8aL(BEABEA<J»E1,AIIT(I«En 
CALL  rXPSTOCSOHI 

12  BEABEA(J,BP3)«S0H 

c**«  BOfE  THE  BESDLIS  ZBTO  BATBIX  AIBT 
DO  13  J-1«B 

13  AIIT(1,J)*IIEABEA(J,IP3) 

1A  COITIBQE 

CO  TO  16 

15  CALL  DEBTS! (IBB,6HLPS00B,JHBITE) 

16  BBTOBB 
BID 


PI  35 
PI  36 
PI  37 
PI  38 
PI  39 
PI  «0 
PI  «1 
PI  «2 
PI  «3 
PI  «« 
PI  AS 
PI  A6 
PI  *7 
PI  68 
PI  %9 
PI  50 
PI  51 
PI  52 
PI  S3 
PI  S« 
PI  55 
PI  56 
PI  57 
PI  58 
PI  59 
PI  60 
PI  61 
PI  62 
PI  63 
PI  6« 
PI  65 
PI  66 
PI  67 
PI  68 
PI  69 


S08B00TIIE  LSTALB(A,B,B«ZA,IT«ISI,BEABEA,Q,D.T) 

C***  SOBBOOTIIE  LSTALB  DETEBBIIBS  TBE  SIBGQLAB  TALOE  OECOBPOSIIIOM  Of  A 
C***  BATBII 

^ DIBSISIOl  A(IA,1)«0(IA,1)»fCIT,1)»Q(1),IEABEA(1) 

BEAL*8A,IEABBA,Q,0,T»EPS,T0L 
BEAL*8P,G,B,X,T«Z*C,S«BB,GI«DPS,OIE»XEBO 

DATA  TOL/XOD10000000000000/«DPS/X3MOOOOOOOOOOOOO/ 

DATA  OIE/1.0OO/,ZEBO/0.OD0/  ' 

c 

EPS«DPS 
DO  1 I»1,B 
DO  1 J«1,B 
OtI,J)-AU,J) 

1 COITIBQE 

c**«  boosbboldeb's  bedoctioi  to  BIDIAGOIAL  POBB 
X*0.D0 
G«O.DO 
DO  17  I-l.B 


HEABEA(I)*G 
CALL  IIPXBO 


SI 

Sf 

Sf 

ST 

ST 

ST 

ST 

ST 

ST 

ST 

ST 

ST 

ST 

ST 

Sf 

ST 

ST 

ST 

ST 

ST 

ST 

ST 


1 

2 

3 

A 

5 

6 

7 

8 
9 

10 

11 

12 

13 

1A 

15 

16 

17 

18 

19 

20 
21 
22 


L«I4l 

DO  2 J«I,B 

2 CALL  TXPBQL(D|J,I|  •Q(J«1}} 

CALL  TXPSTO(S| 

IP  (S.GE.TOL)  CO  TO  3 

G«0.D0 

GO  TO  7 

3 p-a(i»i) 

G— DSOBT(S) 

IP  (P*LT.O.DO|G«-C 
H»P*C-$ 

BB»1.0/H 
0 (I,I)*f-G 
IP  (L.GT.B)  GO  TO  7 
00  6 J>L,B 
CALL  TXPXBO 
DO  A E*1,B 

A CALL  TXPflQL((ME,I|,0(E,Jn 
CALL  TXPSTO(S) 

P>S*BB 
DO  5 E-I»B 

5 D(E,J)-U(E«JI»PAOiE,I| 

6 COITIIUE 

7 0<I)-C 
CALL  TXPXBO 

IP  (L.GT.B)  CO  TO  9 
DO  8 J-L,B 

B CALL  TXPB0L(O(I.J)«QCI«J)) 

CALL  TXPSTO(S) 

9 IP  (S.GE.TOL)  GO  TO  10 
G«0.D0 
GO  TO  16 

10  IP  (I.LT.B)r»OCI,XAl) 

C*-DSQBT (S) 

IP  (P.LT.O.DO)G— C 

H«P*G-S 

UB-1.0/B 

IP  (I.LT.8)0(I.I»1)-P-G 
IP  (L.GT.I)  GO  TO  12 
DO  11  J-L,l 

11  MKABEA(J)«D(I«J)*HB 

12  IP  (L.GT.B)  GO  TO  16 
DO  15  J«L*B 

CALL  TXPXBO 
IP  (L.GT.I)  GO  TO  15 
DO  13  K-L,B 

13  CALL  TXPB0L(0(J,E)«0(I,E)) 

CALL  TXPSTO(S) 

DO  1A  X>L«B 

1A  U (J»E)«0(J,S)  »S«BEABEA(E) 

15  CCETIIOE 

16  I-DABS{Q(I))»DABS(IEABEA(I)) 

IP  (T.GT.X)X*I 

17  COITIIUE 

C*«*  ACCDBULATIOI  OP  BIGHT  RAID  TBAISFOBBATIOIS 
IP  (I58.EQ.0)  GO  TO  37 
DO  25  1*1,1 
tl-B-IAl 

IP  (G.EQ.O.DO)  GO  TO  22 
IP  (L.GT.I)  CO  TO  2A 


ST 

23 

ST 

2A 

ST 

25 

ST 

26 

ST 

27 

ST 

28 

ST 

29 

Sf 

30 

ST 

31 

ST 

32 

ST 

33 

ST 

3A 

ST 

35 

ST 

36 

ST 

37 

ST 

38 

ST 

39 

ST 

AO 

ST 

A1 

ST 

A2 

ST 

A3 

ST 

44 

ST 

AS 

ST 

46 

ST 

47 

ST 

48 

ST 

49 

ST 

50 

ST 

51 

ST 

52 

ST 

S3 

ST 

54 

ST 

55 

ST 

56 

ST 

57 

ST 

58 

ST 

59 

ST 

60 

ST 

61 

ST 

62 

ST 

63 

ST 

64 

ST 

65 

ST 

66 

ST 

67 

ST 

68 

ST 

69 

ST 

70 

ST 

71 

ST 

72 

ST 

73 

ST 

74 

ST 

75 

ST 

76 

ST 

77 

ST 

78 

ST 

79 

ST 

80 

ST 

81 

ST 

82 

477 


*G 

UB«I.O/H 
DO  18  J-L.l 

18  T(J,Il)«D(lI,J)#iia 
DO  21  J«L,I 

CALL  IZPX80 
DO  19  K«L,I 

19  CiLL  TXPnUl(0(II,K) ,T|K,Jn 
cm  TZPSTO(S) 

00  20  K«L»I 

20  V(K,J)»f  (K«J}  »S«f  (K,XI| 

21  CCITIlOE 

22  IP  (L.GT.I)  60  TO  2« 

DO  23  J«L,I 
T(J,I1)-0.D0 

23  V(1I,J)-0.00 
2%  T(II.II)-1.CD0 

G-HKAIEi(II) 

25  L*II 

€•••  iCCOaOLATICf  OP  LEPT  HAID  T8AISP01BATI08S 
00  IS  l«1«l 
II»I-I*1 
LL'ZI^I 
G*Q(II) 

IP  (LL.GT.II  GO  TO  27 
DO  2S  J-LL.I 

26  aciI«J)*O.DO 

27  IP  (G.EQ.O.DO)  GO  TO  33 
H>D(II,I1)  *G 
HR-1.0/H 

IP  fLL.CT.D)  GO  TO  31 
DO  30  J>LL,I 
CALL  TXPZBO 
DO  28  K«LL,H 

28  CALL  TXPNOL(U(R,II),D(K,J)) 

CALL  TZPSTO(S) 

P»S*HR 
DO  29  K«II,H 

29  U(X,J)«U  CK»J)  »P*U(K,II) 

30  CCITIMQE 

31  GB»1.0/G 

DO  32  J*II,a 

32  D<J,II)>U(J,I1)*gb 
GO  TO  35 

33  DO  3%  J»II,H 

34  OCJ#11)*0.00 

35  U(II,II)«y(Il,Ii)»i.ODO 

36  CCBTIMUE 

C***  DIAGOBALIZATIOi  OP  THE  BIDIACOBAL  FOBS 

37  EPS«EPS*X 
DO  57  X»1,B 
AA«H-K»1 

C***  TEST  P SPLIITIIIG 

38  DO  39  L-1,KX 
LL-EK-L»1 

IP  (DABS  (HKlREA(LLn.LE. EPS)  G0  TO  «5 
IP  (LL.EQ.  1)  CO  TO  45 
IP  (DABS(Q(LL-1)).LE.EPS)  GO  TO  40 

39  CONTINUE 

C***  CANCELLATION  OP  UKABEA(L)  IP  LL.GT.1 


ST 

83 

ST 

84 

ST 

85 

ST 

86 

ST 

87 

ST 

88 

ST 

89 

ST 

90 

S'T 

91 

ST 

92 

ST 

93 

ST 

94 

ST 

95 

ST 

96 

ST 

97 

ST 

98 

ST 

99 

ST 

100 

ST 

101 

ST 

102 

ST 

103 

ST 

104 

ST 

105 

ST 

106 

ST 

107 

ST 

108 

ST 

109 

ST 

110 

ST 

111 

ST 

112 

ST 

113 

ST 

114 

ST 

115 

ST 

116 

ST 

117 

ST 

118 

ST 

119 

ST 

120 

ST 

121 

ST 

122 

ST 

123 

ST 

124 

ST 

125 

ST 

126 

ST 

127 

ST 

128 

ST 

129 

ST 

130 

ST 

131 

ST 

132 

ST 

133 

ST 

134 

ST 

135 

ST 

136 

ST 

137 

ST 

138 

ST 

139 

ST 

140 

ST 

141 

ST 

142 

40  C«O.DO 
S-1.0D0 
Ll-LL-1 

IP  (KK.  LT.LL)  GO  TO  45 
DO  44  I»LL«AK 
P*S4HKABEA  (I) 
HXABEA(I)>C*NAABEA(I) 

IP  (DABS(P)  .LE.EPS)  GO  TO  45 
G-C(I| 

Q(I)«0SQBT1P*P*G«6) 

«»Q(I) 

IP  (H.NE.ZEBO)  GO  TO  41 

C«ZEBO 

S«ONE 

GO  TO  42 

41  C»G/H 
S — P/H 

42  IP  (tSN.EQ.O)  GO  TO  44 
DO  43  J«1,H 
T-U(J,L1) 

Z-U  (J»I) 

0(J,L1)»I*C»Z*S 

43  U(J,I)>.T*S»Z«C 

44  CONTINUE 

C*4*  TEST  P CONTEBGENCE 

45  Z>Q(RK) 

IP  (LL.EU.XA)  GO  TO  55 
C**4  SHIFT  PBOH  BOTTCa  2X2  HIIOB 
X*Q(LL) 

IP  (KK.GT.1)f*Q(EK-1) 

IP  (KK.GT.  1)G«NKABEA{KR>1I 
H«HKABEA  (KK) 


C»OSQBT(P*P*ONE) 

IP  (P.LT.O.DO)  P-(  (X>Z)  *(X*Z)  ♦H4(T/(P-G)  -H))/I 

IP  (P.GE.C.DO)  P»  ( (X-2)  • U^Z)  ♦H*  (T/(P#G)  -HJ  )/X 

NEXT  QB  TBANSPCBHATIOH 

C>1.0D0 

S»1.0D0 

L2-LL»1 

IP  (KK.  LT .L2)  GO  TO  54 
DO  53  I-L2.KK 
G«HKABEA(I) 

T*«(I) 

H«S*G 


G«C*G 


Z»  DSQBT(p4P*H*a) 

NKABEA  (I-1)*Z 

IP  (Z.NE.ZEBO)  GO  TO  46 

C-ZEBO 

S«OHE 

GO  TO  47 

46  C*P/Z 
S*H/Z 

47  P-X*C^G*S 
C»-X*S*G*C 
a»t*s 


Y»I*C 


IP  (ISN.EQ.O)  GO  10  49 
DO  48  J-1,N 


ST  143 
Sr  144 
ST  145 
ST  146 
ST  147 
ST  148 
ST  149 
ST  150 
ST  151 
ST  152 
ST  153 


ST 

154 

ST 

155 

ST 

156 

ST 

157 

ST 

158 

ST 

159 

ST 

160 

ST 

161 

ST 

162 

ST 

163 

ST 

164 

ST 

165 

ST 

166 

ST 

167 

ST 

168 

ST 

169 

ST 

170 

ST 

171 

ST 

172 

ST 

173 

ST 

174 

ST 

175 

ST 

176 

ST 

177 

ST 

178 

ST 

179 

ST 

180 

ST 

181 

ST 

182 

ST 

183 

ST 

184 

ST 

185 

ST 

186 

ST 

187 

ST 

188 

ST 

189 

ST 

190 

ST 

191 

ST 

192 

ST 

193 

ST 

194 

ST 

195 

ST 

196 

ST 

197 

ST 

198 

ST 

199 

ST 

200 

ST 

201 

ST 

202 

478 


Sf 

203 

IER1*2 

OB 

24 

Z-T(J,1) 

ST 

204 

GO  TO  4 

UB 

25 

»X*C*Z*S 

ST 

205 

BABBIBG 

OB 

26 

48 

V(J,D— X*S«Z*C 

ST 

206 

3 

IEB1-1 

01 

27 

49 

Z'OSQiT (r*F*a*a) 

ST 

207 

EXTRACT  *B* 

OB 

28 

Q(l-11«z 

ST 

208 

4 

IEB2»IEB2-1DIT(1ER1) 

UB 

29 

ir  (Z.BE.ZCBO)  CO  TO  SO 

Sf 

209 

PBIBT  EBBOB  BESSAGE 

OR 

30 

C-ZEBO 

ST 

210 

BBITE  (JBRITE,5)  (ITTP  (I,IER  1)  ,Z«1 ,5)  , BASE, ZEB2,IEI 

OB 

31 

s>oaa 

ST 

211 

5 

FORRAT  (IX,/, IX, •ERROR  BESSAGE  FBOB  UEBTST* , 2X,5A4 ,4X, 3A2 ,4 X, 

12, 21  OB 

32 

GO  TO  51 

^T 

212 

l,*IBR-  *,I3) 

OR 

33 

SO 

c»r/z 

ST 

213 

BETOBR 

OB 

34 

s*a/z 

ST 

214 

EBD 

OB 

35 

51 

F*C*G»S»I 

ST 

215 

X«.S*G»C«T 

ST 

216 

ZF  (ISH.EQ.O)  GO  TO  S3 

ST 

217 

DO  52  J« 1,8 

ST 

218 

SUBBOUTIIE  TSORTB(A,LA) 

IS 

1 

T«0(J,I-1) 

ST 

219 

C 

TS 

2 

Z*a(J,t) 

ST 

220 

c*** 

SOBBOUTIBS  TSORTB  SORTS  ARBATS  SI  ABSOLUTE  TALOE 

TS 

3 

a(j,i-i)«x*c*z*s 

ST 

221 

c 

TS 

4 

52 

T*s»z*c 

ST 

222 

DIBEBSlOB  A(1)  ,10(21)  ,IL(21) 

TS 

5 

*3 

COBTiaUE 

ST 

223 

BEAL*8A,T,TT 

TS 

6 

54 

BKiBEA(LL)«ZEBO 

ST 

224 

c 

TS 

7 

MKBtEB(KK)«F 

ST 

225 

C*4* 

FIBD  ABSOLUTE  TALUES  OF  ABBAI  A 

TS 

8 

Q(KK)  -X 

ST 

226 

DO  1 I«1,LA 

TS 

9 

GO  TO  38 

ST 

227 

If  (A(I).LT,0.0)A(I)«-A(I) 

TS 

10 

COITEBGEBCE 

ST 

228 

1 

COBTIBOE 

TS 

11 

55 

IF  (Z.GE.ZBBO)  GO  TO  57 

ST 

229 

c 

TS 

12 

Q(KK)«- * 

ST 

230 

EBTBT  TSORTA(A,LA) 

TS 

13 

IF  (ISB.EQ.O)  GO  TO  57 

ST 

231 

c 

TS 

14 

DO  56  j«i,a 

ST 

232 

EBTBT  TSOBTA  SORTS  ABBAIS  SI  ALGEBBAIC  TALUE 

TS 

15 

56 

T(J.EKJ— f CJ#*I) 

ST 

233 

c 

TS 

16 

57 

CCBTIIUE 

ST 

234 

B»1 

TS 

17 

RETOBII 

ST 

235 

I»1 

TS 

18 

£10 

ST 

236 

J«LA 

TS 

19 

R».375 

TS 

20 

2 

IF  (I.EQ.J)  GO  TO  11 

TS 

21 

IF  (B.GT.. 5898437)  GO  TO  4 

TS 

22 

SUBBOOTIBE  UEBTST (lEI, IBBE, JUBITE) 

UB 

1 

a«B»3.90625E-2 

TS 

23 

C 

DB 

2 

GO  TO  5 

TS 

24 

c*** 

SUBBODTIBE  DEBTST  CEBEBBTES  EBBOB  8ESSBGES 

UB 

3 

4 

B*B-. 21875 

TS 

25 

c 

BB 

4 

5 

K-I 

TS 

26 

DI8EBS10B  1TTP(5,4)  ,IBIT(4) 

UB 

5 

SELECT  A CEBTRAL  ELEBEBT  OF  THE  ABBAI  ABD  SATE  IT  IB  LOCATIOB 

T TS 

27 

IBTEGER*2  B£RE(3) 

UB 

6 

1J«I»(J-I)  *B 

TS 

28 

IBIEGEB  H£BB,M£BF,TERB,JBB1TE 

UB 

7 

T-A(IJ) 

TS 

29 

EQUirUEBCE  (IBIT<1)  , BABB)  , (IBIT  (2)  ,ViBF)  , (1B1T|3)  ,TERH) 

DB 

B 

c*** 

IF  FIBST  ELEBEBT  OF  ARBAT  IS  GBEATEB  THAT  T,  IBTEBCHABGE  BITH 

I TS 

30 

DATA  1TTP/*BABB«,*IBG  •,*  • ,* BABB ' , * IBC (' , * BltH* , 

UB 

9 

IF  (A(l).LE.T)  GO  TO  6 

TS 

31 

1«  FIX*,*)  *,*TEBH*,*IBAL*,*  •,*  *,*  • , • BOB-* , * OEFI* , • BB 

UB 

10 

A(IJ)-A(I) 

TS 

32 

ID  *,*  *,*  */,IBIT/32,64, 128,0/ 

UB 

11 

i(I)«T 

TS 

33 

c 

OB 

12 

T«A(IJ) 

TS 

34 

IEB2»IEB 

UB 

13 

6 

L«J 

TS 

35 

IF  (IEB2.GE.BABB)  GO  TO  1 

OB 

14 

C*** 

IF  LAST  ELEBEBT  OF  ABBAT  IS  LESS  TUAB  T,  IBTEfiCUABGE  HITB  T 

TS 

36 

c««* 

OVDEFIBED 

OB 

IS 

IF  (A(J).GE.T)  GO  TO  8 

TS 

37 

1EB1-4 

OB 

16 

A(IJ)*A(J) 

TS 

38 

GO  TO  4 

OB 

17 

A(J)*T 

TS 

39 

1 

IF  (IEB2.lt. TEBB)  GO  TO  2 

OB 

18 

T-A(IJ) 

TS 

40 

TEBHIBAL 

UR 

19 

c*»* 

IP  FIBST  ELEHEBT  OF  ABBAI  IS  GREATER  THAB  T,  IBIEBCHABCE  BITH 

T TS 

41 

lERl-J 

OR 

20 

IF  (A  (I)  .LE.T)  GO  TO  8 

TS 

42 

GO  TO  4 

UB 

21 

A(IJ)«A(I) 

TS 

43 

2 

IF  (IEB2.lT.BABr)  GO  TO  3 

OB 

22 

A(I)-T 

TS 

44 

c*** 

BABBIBG  (BITE  FIX) 

UR 

21 

T’A(IJ) 

TS 

45 

479 


GC  TO  e 

TS 

46 

1 (3,450)  ,HCFN(1 1,13)  ,SF(13) 

HP 

15 

7 

TT-UD 

VS 

47 

CORHOB  TIBB(45C)  ,F  1 (450)  ,F2  (450)  ,F3(450)  , F4  (450)  ,F5  (450)  , F6  (450)  ,F 

UP 

16 

MU*A(K) 

TS 

48 

17(450)  ,F8(450)  ,F9(4SC)  ,F10  (450)  ,Fl  1 (450)  ,F12  (45C)  , FI  3 (450)  ,F14(450 

UP 

17 

MI)-TT 

VS 

49 

1),C(450, 11), 1(450,1), MKAB(250)  ,CFH  ( 1 4)  ,SGB  (4)  , SGD  (4)  ,FTl  (450)  ,FT2( 

UP 

18 

c««« 

rX8D  AM  ELEHEIT  IM  SECOID  HALF  OF  AIBAT  VUICH  i:>  SHALLLE  THAN  T 

TS 

50 

1450) ,PHBA(450) ,SS(450) , ST (450) , SO  (450)  ,ST (450)  , EX  1 ,£X2 , El  3 , EZ4, C,S 

UP 

19 

8 

l«L-1 

TS 

51 

1,BH0,TIA,EXPX,FL0H,PHIGH,CDL0U,CDH1GU,  JBCAO,JtflITE,JPUBCii,lEX1,IEZ 

HP 

20 

IF  (A  CM  .CT.T)  GO  TO  8 

TS 

52 

12,IEX3,IEX4,RBTHIC,L1,L2,IEQBN  (18)  ,IEBB 

HP 

21 

FIID  Al  ELIHEIT  18  FIBST  HALF  CF  ABBAI  HHICil  IS  GBEATE8  TBAB  T 

T^ 

53 

CORHOB  /LAB1/AP(1J)  ,HGT(13)  ,CBHIM(13)  ,CBHAX(13) 

HP 

22 

9 

l*K*1 

TS 

54 

CCHRCB  /LAB2/TCPT,ICD,HTU,HCLCC 

HP 

23 

IF  (A  (E)  .LT.T)  GO  TO  9 

TS 

55 

CORHOB  /TEST/ICKP 

HP 

24 

1BTE8CUAB6E  THESE  ELEHEBTS 

TS 

56 

CORHOB  /LAB7/A,B,U,B1 

HP 

25 

IF  (R.LE.M  GO  TO  7 

VS 

57 

CCHHOI  /LAB3/DGAH 

HP 

26 

c*** 

SATE  DPPEB  AID  LOHEB  SUbSCBlPTS  OF  THE  A8BAT  lET  TO  HE  SOHTc.D 

TS 

58 

COMHOM  /LAB4/XBHO 

UP 

27 

IF  CL-I-LE.J-RI  go  TO  10 

TS 

59 

CORHOB  /LAB5/GRX,0GHX,D2CH,D3GH 

UP 

28 

IL(H)-t 

TS 

60 

COHROR  /LAB6/T1,ADT 

HP 

29 

lU  (a)>L 

TS 

61 

CORHOB  /LABX/IHBII£,IBBB 

UP 

30 

I*K 

VS 

62 

DATA  HGTL/1.0D«1,0.00*0,5.00«1,1.00»3,0,00«0,1.00«S,O.OD»C,e.OD»2, 

HP 

31 

fl-H»1 

vs 

63 

10.CD*0,3.0D-4,O.OD«0,S*00*Q,1.0D*2/,UGTa/1.0D»1,C.OD«C,5.00»1,9.00 

HP 

32 

GO  TO  12 

TS 

64 

U3,0.0D»0,1.0D*S,0.0O«0,5.00»1,0.0O»0,1.0D«5,0.0D«C, 1.CC«2, 1. 0 D»6/ 

HP 

33 

10 

1L(H)  -K 

VS 

65 

1,SCALB/1.0D»0,1.CO»0,1.00*0,1.0D»0, 1.00*0, 1 • 0D*0, 1 . 0O*0, 1 . 00*0 , 1. 0 

HP 

34 

10  CH) -J 

TS 

66 

10*0, 1.00*0, 1.00*0, 1.00*0,1.00*0/, OF/1. 60*4,1.00*1, 1.50*1, 1.00*0,1. 

HP 

35 

J*L 

TS 

67 

160*4,0.00*0/ 

HP 

36 

H«n«i 

VS 

6tf 

C 

UP 

37 

GO  TO  12 

VS 

69 

c*** 

SET  SUBBOUTIBE  PABAHETEBS 

HP 

38 

c««« 

BEGII  AGAII  OB  ABOTHEB  POBTIOB  OF  UBSOBTEO  ABBAT 

VS 

70 

HEQ>13 

HP 

39 

11 

B»H-1 

vs 

71 

FXX-1.000 

HP 

40 

IF  (H.EQ.O)  BETUBB 

vs 

72 

ZNITIALI2E  PABAHETEBS 

HP 

41 

I«lL(fl) 

VS 

73 

1HBITB«JUBITE 

HP 

42 

J«IO(H) 

vs 

74 

IBBB*I£BB 

UP 

43 

12 

IF  (J^I.GE.11)  GO  TO  S 

vs 

75 

IX1«ICX1*1 

HP 

44 

IF  (I.EQ.1)  CO  TO  2 

vs 

76 

1X2-IEX2-1 

HP 

45 

I-I-1 

TS 

77 

IX3-IEX3-1 

HP 

46 

13 

1»I*1 

vs 

78 

1X4SXEX4-1 

HP 

47 

IF  (Z.EQ.J)  CO  TO  11 

TS 

79 

IXI1>IX1*1 

HP 

4B 

T*A(I«1) 

TS 

80 

IXX2*IX2*1 

HP 

49 

IF  (A(I).LE.T)  GO  TO  13 

TS 

81 

XXX3>IX3*1 

UP 

50 

K-I 

VS 

82 

IXX4>IX4*1 

HP 

51 

U 

A(K«1)-A  (K) 

TS 

83 

CALL  CUMGE(SBB) 

HP 

52 

K*K-1 

TS 

84 

CALL  CHBGE(SGM) 

HP 

53 

IF  (T.LT.i(K))  GO  TO  14 

VS 

H5 

CALL  CHBGE(SGD) 

HP 

54 

A (K»1)  «T 

VS 

86 

EBACT  SPLIBES  OB  AIRSPEED  AMO  ACCELEBATIOM  FOB  IBTEBPOLATIOM 

HP 

55 

GO  TO  13 

vs 

87 

CALL  SPLINE(H,F4,TIRE,  AA,  1) 

HP 

56 

EBD 

TS 

88 

CALL  SPLIBE(M,F8,TIHE,AA,2) 

HP 

57 

DO  1 JXP«1,B 

HP 

58 

1 

HU  (JXP)  »DOT(TIRE(JXP)) 

HP 

59 

CALL  SPLIRE(M,HH,I1HE,AA,4) 

HP 

60 

SOBBOUTIBE  HPATH (H»F,nBb.LPBG,FIT«TABE«UTABS,BHPI) 

HP 

1 

C66* 

CALCULATE  MUHBEB  OF  HATBIX  ELEHEMTS 

HP 

61 

C 

HP 

2 

BUH^IEv) 

HP 

62 

c*** 

SUBBOOTIBE  HPATH  CCBTBOLS  THE  TBAJECTOBT  PBEOICTIOB  80UI1BES  ABO 

UP 

3 

HXO«BEG*BEC 

HP 

63 

c*** 

PEBFOBBS  &B  ITEBATITE  SCHEHE  TO  ATTEMPT  AB  IflPBOVEflEBT  IM  THE 

HP 

4 

C**6 

DETLBHIME  MUHBEB  OF  VALID  MOMZEBO  COEFFICIEBTS 

HP 

64 

c*»* 

POBEB,  LIFT,  AMO  DBAG  COEFFICIEBTS 

HP 

5 

DO  2 1*1, BEQ 

HP 

65 

c 

UP 

6 

IF  (CFH(I)  .EQ. 0.000)  MUH*BUn*1 

HP 

66 

IRPLICIT  BEAL«8(A*H,0-Z) 

HP 

7 

UCFn(1,I)*CFfl(I) 

HP 

67 

EITEBMAL  TA,ODT,ODST,ALP,DVA,PHIDEB 

HP 

8 

2 

JLCC(I)  *0 

HP 

68 

DinEMStOB  TH(101)  ,HB  (4 SO)  ,F1T  (2)  ,HLO  (3,450)  ,FS  (13)  ,BZ(169)  ,CC(13)  , 

UP 

9 

BEGIM  HPATH  ITEBATIOB  LOOP 

HP 

69 

1DCI  (13),CK(6)  ,HK(6,  13)  ,TBJ(13)  ,T0L(6)  ,BS(169)  ,TBKK  (169)  ,0(6)  ,PAC(8 

UP 

10 

IPS*0 

HP 

70 

1)  ,IL0C(13)  ,COST(20)  ,D(1i,13)  ,1(13,1)  ,£BSB(3),SMM  (4),CTP(7)  ,JL0C(13 

HP 

11 

LRK*0 

HP 

71 

1)  ,LL0C(13)  ,PS(1d)  ,DF(6)  ,ZV  (6)  ,AA  (4,4  50)  ,BB  (169)  ,THK  ( 169)  ,EP(169)  ,2 

HP 

12 

JK«0 

HP 

72 

IK  (13,  13)  ,ZL(13,13),BQ(169)  ,HGTL(13)  ,HGTU(13)  ,B1S  (169)  ,CCX  (13)  ,8MT( 

HP 

13 

3 

JX«JK*1 

HP 

73 

113,2)  ,ZH(13,13)  ,TUKX  (169)  ,TS(13,1)  ,SCALE(13)  ,DSL(13)  , BLOC  ( 1 3)  , XHLD 

HP 

14 

1KK*LKK*1 

HP 

74 

480 


I1-L 

I1S«I1 

JmQ 

XSIT*0 

DO  IS  JXP*1,S 
IS  TOL(JXP)-0.0D0 

DEGtl  ilAlISZS  01  SIT  OP  POUTS 

DO  88  ZPT-2,1 

ZPTS»9 

IP  {ZPT.BQ.2|ZPTS>32 
IP  (ZCKP.It.0|ZPTS«19 
8«t 

zp  (ZPTs.gg. 0)1-0 
ZCKP-O 

ZPTSPI-ZPTS^I 

K-K-I99-ZPTS) 

ZP  (IPT.U.2)  60  TO  U 
TS-TB U-1) 

TTPT-TBfl) 

TB(1)-TT8 

1-1 

Z1-Z1S 

18  DXIT-  (TZai  CZPT)  -TIBI  (ZPT-1)  ) /ZPTSP1 
C***  COBPOTI  TZBX  PCZBTS  BITBXEB  ZIPOT  TZBX  POZBTS 
DO  17  JI«1,ZPTSP1 
L-l*l 
U:-ijc*i 

17  TBCL)*TB(I.-1)^0ELT 
TB(L)-TIBBUPT) 

TTB*Tfl(l) 

DETBiaZIX  ZBTBB9AE  BIBGB 

Z2-LC 

Z1S-Z2 

Z8-Z2-1 

IP  (I2.EQ.X)X«-I2 

C***  BIGII  AIALISIS  OB  IBTBIfAL  IAB6E 
DO  87  Z-I1,I% 

IP  CX*>E.1)iS-AP 
T«TB(I-I1»1) 

7»7A(T) 

Of-DIMT) 

IP  (I.8X.UAK0.KPBIBT.EQ«B)1T-I 
1-ILP  (T) 

IP  (I.BE.1)  60  TO  18 

DETEIBZIE  PIBABETEBS  FOB  PZIST  POUT 

1-PI  CD 

I- PSCD 

GPPA-OABSZB  CP1 1 (I)  /P«  CD  ) 

GPPA«GPPA«TABB 

B-P10(I)»BTAKB 

T1-0.000 

II- H 

IBT1-T-TI 
CO  to  20 

C***  DETEI8IIB  PBI7I00S  TIBI  POUT  TALOI 

18  ZP  CI«IQ*Z1)T1*TS 

ZP  (I.BE.II)TI-TBCI-Il) 

DETEBBIIB  fALOBS  At  PBBTIODS  tIBB  POZBT 

X-I1 

T-TA(X) 


BP 

13S 

BP 

138 

BP 

137 

BP 

138 

BP 

139 

BP 

UO 

BP 

181 

BP 

182 

HP 

183 

BP 

188 

BP 

18S 

BP 

188 

HP 

187 

HP 

188 

BP 

189 

BP 

150 

BP 

151 

BP 

1S2 

HP 

1S3 

HP 

158 

IP 

1SS 

HP 

1S8 

BP 

157 

BP 

1S8 

BP 

159 

IP 

180 

HP 

181 

HP 

182 

BP 

183 

IP 

188 

HP 

US 

BP 

188 

HP 

187 

BP 

188 

BP 

189 

BP 

170 

BP 

171 

BP 

172 

BP 

173 

HP 

178 

HP 

175 

BP 

178 

HP 

177 

HP 

178 

HP 

179 

BP 

180 

BP 

181 

HP 

182 

BP 

183 

HP 

188 

HP 

185 

BP 

188 

BP 

187 

HP 

188 

BP 

189 

HP 

190 

BP 

191 

HP 

192 

BP 

193 

BP 

198 

481 


Of>OTi(X) 

T2*D0ff  (X) 
f3^0DDT(X) 

P«CPB  (1)  «cra  (2|  «f  ••Eli  »CPH  C3>  «V**EX2»CFa(4|  *f  •«EX3*CPa  (5|  •¥ **EX« 

COaPUTX  aSIGHT  DEBlf&TlTZS 

Of»-P*P 

D2I— F*DT*(EZ1*CPa(2)*f**(EXl-1.0D0)«EZ2*CPN  (3)  •¥•«  (EX2- 1.000)  ♦£! 
1*CFa(«)*T**(EZ3-1.000)  «EX«*CFa  (5)*f**  (EX«-1.000)) 


1(BXI»*1.000))) 


10)  «EX2*CFR(3)  •<BX2-1.0DC)  •¥*«  (EX2-2.000)  »BX3*CFa  (4)  * (XX3- I.OOO)  *T*  BP 
1*(ZX3-2.0D0)  »BX4*CFR  (5)  « (BX4- 1.000)  *f  • (EX4*2. 000)  ) ♦¥ 3*  (£X  1*CFa  (2)  • BP 
If  ••  (BX1-1.0D0)  ♦BX2*CF1  (3)  *f**CBX2- 1.0D0)  ♦EX3*CFB  («)  (BXJ-1 . OOO)  HP 
1»EX**CFH(5)*¥**(BX4-1.000)  ))  HP 

C*«*  TEST  FOB  pmaETEBS*  UPOBTE  HP 

THT1-T-T1  HP 

IF  (EPBIBT.IB.a)  GO  TO  19  HP 

■T-i  HP 

BT*B  HP 

FPB«GHX  HP 

DFPB-OGHX  HP 

BSTIHBTS  HEIGHT*  ilTITODB*  BBD  OBHSITX  AT  HBXT  POUT  HP 

19  f«t*TaT1*(Di^THT1*(D2i/2.0DO»TBT1*(03H/6.0DO^THTl*D4f/24.0DO)  ))  HP 

OH«T«OSII(GBX)  BP 

02H«D¥*DSIB(GaX)*06BX*¥*DCCS(GBX)  HP 

03H- (T2-¥*DGaX*DGBX) *DSIH (GHX)  » C2.0D0*O¥*DGai*¥«D2G8) *OCOS (GBX)  HP 

04U»  (¥3-3.0D0*f*OGBX*O2CH-3.0O0*O¥*OGHX*«2)  *OSIB (GHX) ♦ (3.0D0*¥2«OG  HP 

iaX-¥*OGHX**3*3.0D0*D¥*O2Ga*T*D3CH) *OCOS (GBX)  HP 

IF  (l.l.B.7)04a«0.000  HP 

B-H»TaT1*(Da»THTl*(D2B/2.0DO»TBTl*(D3H/6.000»TaTl*04H/24.0l)0)  ) ) HP 

B1«B  HP 

B>BHO« (1.0DO*6.600>6*H) *«4.2000  UP 

¥«¥A(T)  HP 

0¥«D¥A(T)  BP 

C««*  C08PUTB  POHBB  UP 

20  P«CF a (1)  ♦CFB  (2)  •T^^EXI  «CFH  (3)  *¥«*BX2^CFR  (4)  *¥**ZX3»CFH  (5)  •¥**ZX4  HP 

ICK-0  HP 

21  ICK«ICK»1  HP 

C4*«  CCHPUIE  DBiG  COEFFICXBIT  AID  DBBITATXfBS  HBT  ABGLB  OF  ATTACK  HP 

AB«OABS(A)  HP 

XF  (A.GE. 0.000)  GO  TO  22  HP 

CALL  SIGHS  (SIM*XEX1*XEX2«XEX3*IBX4)  HP 

CALL  SXGHS(SGH,XX1*XX2*XX3.XX4)  HP 

CALL  SIGHS  (SGD*XXX1*XXX2*XXX3«XXX4)  HP 

22  CD-CFa  (6)  »SIH  (1)  *0? R (7)  ♦Aa**XBXUSHH  (2)  *CFa  (8)  •Aa«*XEX2»SHH  (3)  *CFa  HP 

1 (9) •AH**IEX3«SHH (4) *CFH (10) •AH«*IEX4  BP 

CDP*SGH(1)  •IBX1*CFH  (7)  •Aa**IX1*SGH  (2)  ♦IEX2*CFa  (6)  •AB**XX2»SGH  (3)  •!  HP 
1EX3*CFH(9)  •Aa««lX3*SCH  (4)  •XZX4*CFa(10)  *AB*«XX4  HP 


XF  (A.GE.O.ODO)  GO  TO  23 
CALL  CBHGE(SHH) 


UP 

195 

HP 

196 

HP 

197 

HP 

198 

HP 

199 

HP 

200 

HP 

201 

HR 

202 

HP 

203 

HP 

204 

BP 

205 

BP 

206 

HP 

207 

HP 

208 

BP 

209 

HP 

210 

HP 

211 

HP 

212 

HP 

213 

HP 

214 

HP 

215 

HP 

216 

HP 

217 

HP 

218 

HP 

219 

HP 

220 

HP 

221 

HP 

222 

UP 

223 

BP 

224 

BP 

225 

HP 

226 

UP 

227 

HP 

228 

HP 

229 

HP 

230 

HP 

231 

HP 

232 

UP 

233 

HP 

234 

BP 

235 

UP 

236 

HP 

237 

HP 

238 

HP 

239 

HP 

240 

HP 

241 

HP 

242 

HP 

243 

HP 

244 

HP 

245 

HP 

246 

BP 

247 

HP 

248 

HP 

249 

HP 

250 

HP 

251 

HP 

252 

HP 

253 

HP 

254 

CALL  CBHCB(SCI) 

HP 

255 

CALL  CHHGE(SCD) 

HP 

256 

PEBFOBH  HXHTOH*XAPBSOB  TO  OETBBBIBB  •BSTIHATED*  AHGLE  OF  ATTACK 

HP 

257 

23 

FA-DCOS(A»TXA)  *P/ (H*¥)  - (B«S«¥*¥*CD/ (2. 000«H)  »OT/G*OSXI  (GFPA)  ) 

UP 

258 

FAP«-  (DSXB  (A4TXA)  *P/  (H*¥)  ♦B*S*¥«¥*CDP/  (2.000*H)  ) 

HP 

259 

FAPP«-(DCOS(A#TXA)*P/(H*¥)  ♦B«S*¥*¥*COPP/(2.0D0*H)  ) 

UP 

260 

BAD*  (FAP/FAPP)  *(FAP/FAPP)  -2.0 DC*  (FA/FAPP) 

BP 

261 

A1«A 

HP 

262 

IF  (BAD.  LT.  0.000)  GO  TO  25 

HP 

263 

IF  ((FAP*FAPP) .LT. 0.000)  CO  TO  24 

HP 

264 

A*A*FAP/FAPP*OSgBT(BAD) 

HP 

265 

GO  TO  26 

BP 

266 

24 

A-A-FAP/FAPP-OSOBT (BAD) 

BP 

267 

60  TO  26 

HP 

268 

25 

A*AS»0.2600*ADT*THT1 

HP 

269 

ICB*LCH*1 

HP 

270 

GO  TO  27 

HP 

271 

26 

IF  (DABS(AI-A) •LT.1.00-15.0B.XCK.EQ.20)  GO  TO  27 

BP 

272 

GO  TO  21 

HP 

273 

COHPOTE  LIFT  COEFFXCXEBT  FOB  •ESTIBATBO*  ABGLB  OF  ATTACK 

HP 

274 

27 

TDAPX-  ( (I-I1)  *F3  (XPT)  * (I4-I)  *F3  (XPT- 1 ) )/  (X4-X1) 

HP 

275 

GO  TO  (28*29*30)  *XCD 

HP 

276 

28 

XF  (A.GT.O.ODO)  GO  TO  29 

BP 

277 

CL-CFH(12)  •A*ICPT»CFR(14)  *TDAPX 

BP 

278 

CO  TO  31 

BP 

279 

29 

CL-CPH  (1 1)  ♦CFH  (12)  *A*CFH  (13)  *A**EXPX«CFa(1  4)  *TDAPX 

HP 

280 

GO  TO  31 

HP 

281 

30 

CL*CFH  (11)  ♦CFH  (12)  *A*CFH  (13)  *A«A«CFH  (14)  *TDAPX 

HP 

282 

31 

AF«A 

HP 

283 

C4*4 

HBXTB  OOT  BBSOLTS 

HP 

284 

XF  (KPBXBT.BB.O)  GO  TO  34 

BP 

285 

XF  (HBTBIC.IB.O)  GO  TO  33 

HP 

286 

HBXTB  (JHBXIE*32)  T*8*T*GFPA*A *CL*CO* H* P*0¥ 

BP 

287 

32 

FOBHAT  (1X*10  (1PD12.5*1X)  ) 

HP 

288 

CO  TO  34 

BP 

289 

33 

ALT*H*0.3048D0 

HP 

290 

¥X>¥*0.3048D0 

HP 

291 

HX*H*4. 448200 

HP 

292 

PX-P*1. 3558180-3 

BP 

293 

D¥H*D¥*0.3048DC 

BP 

294 

HBXTB  (JHBXTB*32)  T*ALT*¥X*GFPA* A*CL*CD*HX*PX* DTB 

HP 

295 

CALCOLATB  TIHE  IHCBBHBBT 

HP 

296 

34 

IF  (X.LT.K)T0BL*Ta(X-X1*2)-TH(I-XU1) 

HP 

297 

c*** 

SET  FLIGHT  PATH  ABGI.B 

HP 

298 

CMX*GFPA 

HP 

299 

IF  (I.HB.1)  GO  TO  3S 

HP 

300 

c*** 

SET  FLXGHT-PATH-AHGLB  DEBXTATITB  FOB  FXBST  POIHT 

BP 

301 

0GFPA>6*S*B*T*CL/(2.0D0*B)  -C*DCOS(GBX)  /¥»G*DSIB  (A»TXA)  *P/  (H*f  •¥) 

HP 

302 

O2G-0.0D0 

HP 

303 

O3G*0.0DO 

HP 

304 

SET  08  DETEBBIBB  PABAHETBBS  FOB  TBAJBCTOBX  PBBDICTXOI 

HP 

305 

35 

IF  (t.HB.1)OGni*OGBX 

HP 

306 

DGHX-DGFPA 

HP 

307 

D2GH>D2G 

HP 

308 

D3GH-D3G 

HP 

309 

AOT*O.ODO 

HP 

310 

IF  (I.BB.1)  ADT*(AF-AS)/THT1 

HP 

311 

IPBH-0 

HP 

312 

KK*0 

HP 

313 

HGAa*GFPA 

BP 

314 

00 

ro 


BDGHH»OGPPi 

Jl»0 

IK-10 

ST1-T1 

IJfL-0 

ir  (I.1T.7I1K-0 

C«*«  CiLL  tliJECTOBT  PKtDICTZOB  BODTIBK 

ir  (Z.LT.Kl  CALI  ZIZIOI(TOtL,T»GrPA,OGPPA,02G,D3G,ISET«l 

U| 

lElB-ZllK 

IP  (lEKI.IE.O)  lETOBK 
T1-ST1 

IP  (I,Bg.6|ZK«10 
IP  (Z.Lt.6)  GO  to  37 

ITEIATE  TKUECTOII  PIEDICTIOI  POt  BETTEK  EStiaiTIOi 

DO  36  JPL-ltIK 

IPBB-IPBH^I 

IJPL-JPL 

GPPA-BGAB 

IP  (I.LT.K)  CALL  T1EI01(TDEL,T,CPPA,WCPPA,D20,D3G,ISET,1 
IK) 

lEKB-lBBB 

IP  (lEKB.BE.O)  KETDBB 

T-IB(I-IUI) 

tl-STI 

IP  (KK.EQ.1)  GO  TO  37 

36  CQITIBOE 

37  KPBIlT-KPlIiT*! 

C***  TEST  POB  IITBITAL  BAIGE  EID 

IP  aPIS.BE-O.AID.KPlIIT.EQ.IPTSPl)KHIBT-0 
C***  OEPIBB  TALOBS  POB  PABTZAL  DEBIUTITE  BULUATIOBS 
T-TB(I-I1*1) 

IP  (I.6E.7)  GO  TO  3B 
02GB-O.ODO 

IP  (I.BE.1)D2GB- |DCHX-DCat)/(T-T1) 

02G-D2GB 

38  ATX-A 
ITX-B 
BTX-K 

IP  (I.IE.  1)  GO  TO  «1 
C*«*  IIITIALIXE  BATBICES 
DO  39  JZP«1,BX0 
KB  (JXP)-O.ODO 
BP(JXP)-O.ODO 
BQ(JXP)«O.ODO 

39  BS  CJXPJ-O.ODO 
DO  90  jxp«i,aaa 

90  CC(JXP)>O.ODO 

TEST  POB  PIBST  POIBT  DIBBCTIOB 

91  IP  (I.EQ.1)  GO  TO  71 

TEST  POB  PABTIAL  DEBITATITB  DETEBBIBATIOl 
IP  (KPBIBT.BE.1)  CO  TO  87 

€•••  DEPIBE  SCALAB  f ALOES  AT  PBESEBT  ABO  PBEflOOS  POIBTS 
J»J*1 
T1-TTPT 

IP  (l.EQ.K)TI-TB(l) 
tP-TA  (T) 

T-fA(TI) 

0T»0TA(T1) 


BP 

315 

BP 

316 

BP 

317 

HP 

318 

HP 

319 

HP 

320 

HP 

321 

HP 

322 

HP 

323 

BP 

329 

BP 

325 

H?' 

326 

HP 

327 

HP 

328 

HP 

329 

BP 
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P-CPB(I)  ♦CPB(2)»f**IX1^CPB(3|  •¥ ••EI2»CPB  (9|  •? •♦EXI^CPB  (5)  •f**EX* 
A-AT 

AB>DABS(A) 

TOAPX-  ( (I-I1)  *P3  CW)  ♦ (19- 1)  •P3(IPT-1)  )/(I9-11) 

CO  TO  (92»93,99)«1C0 

92  IP  (A.CT.O.ODO)  GO  TO  «3 
CL*CPB(12)  •A«ICPT«CPB  (19)  •TOAPX 
GO  TO  95 

93  CL-CPB(II)  ♦CPB  (12)  *A*CPB  (13)  •A«*BXPI«CPB  (1  9)  •TDAPX 
60  TO  95 

99  CL«CPB(11)  •CPB(12)^A^CPB(13)*A*A*CPB(19)  *TOAPX 
95  IP  (A.LT.O.ODO)  CALL  SICBS (SIB .lEXI «ZXX2,ISX3,1EI9) 

CD-CPfl  (6)  ♦SBB(l)  *CPB(7)  •AB**IEI1»SBB  (2)  •CPB  (0)  •AB^^IEX2*SBB  (3)  •CP 
1 (9)  •AK^^XBX34SBB  (9)  •CPB  (10)  •AB«^IBX9 
IP  (A.LT.O.ODO)  CUL  CHKGE(SBB| 

B-Bt 

B-BT 

HDH-f^DSZB(PPA) 

C^^^  PIBD  PABTIAL  OEBITAtlTES  BBT  ABGLE  OF  ATTACK 

CALL  PABTAL(J.V«B.A,T«CT«BOa.PPA,DPPA.PAC«BCB) 

C^^^  COHPOTE  BECESSABT  PACTOBS  ABD  TEBBS  fob  DEBITATITB  BTALOAIZOBS 
TBT1-T-T1 

XI- T^^EX1 
X2-T^^EX2 
X3-T^^EX3 
X9-T^^EX9 
XS-A^^IEX1 
X6-A^^1BX2 
X7-A^^IEX3 
X8-A^^XEX9 
X9-0C0S(A*tIA) /(!!•¥) 

X10«B^S*T^T/(2.0DO^B) 

XII- 0T/G 

X12*X9^P-(I10^CO*X11) 

X13-DSQBT  (1.0DO-X12^X12) 

X19»C^ZBT1^^2^X1 0/2.000 
X 1 5-T at 1 • DCOS ( A*TI A) /B 
X16-TBT1^^2^DT^X9/2.0D0 
X17*Tat1^^2*C^DSXB(A^TIA)/(2.0^B^T) 

X18«TBT1^^2^G/9.0D0 
X19— TBTI^T^XIO 
X20— TBT1^^2^DT^X10/2.0D0 
X21-C^DSIB(A»TIA)/(B^T^T) 

X22-0T»DDT(T1) •IBT1/3.0D0 
X23»DT^DT^TBT1/3.0D0 
X29— X13^X19 
X2S-G^S*B^T/(2.0D0^B) 

X26»X9*I9^X12/X13^^3 
X27-X10*I10^X12/I13^^3 
X28«I9*X10^X12/X13^^3 
129— X19^112/X13 
C^^^  XBITZALZXB  PABABBTBBS 
DO  96  JXP-1.10 
96  PS(JIP)«0.0D0 
JJX-0 

C^^^  COflPOTB  PABTIAL  DEBXTATITES 

CTP(1|  — (X15*X16»(X13^X17»9.000^X18^X12^X9)-(X17^PJ/X13^X12^X9) 

CTP(2)-X9/X13 

CTP  (3)  »X2UG/T^X12^X9/X13 
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1*X12*I10*P/X13) 

CTP(5)  — X10/X13 
CTF(6}»-G/T«X12*X10/X13 
CTP(7)-0.000 
00  70  JPK-lflEQ 

IP  (Cra(JPK).XQ»0.0D0.OB.JLOC(JPK|.IX«01  GO  TO  70 

JJX«JJX*1 

IK(2«JJX)  >0.000 

■ K(4,JJX)  >0.000 

fX|6,JJX)>0.000 

GO  TO  I«7«I9,S1«53,55,S7,59,61«63«65,67,68«69I  ,JPX 
€•••  COBPOTB  PllTZ&LS  «BT  FUST  POVXI  COSFFICIEIT 
07  00  «8  JXP>t,3 
«8  HKJXPWJII-'CTPCJXP) 

VK(«,JJZ)*P*THT1 

BK(S«JJX)-lfK(S,JJX)  ♦O.SDO*TaT1*(DCOSaTX»TlXl/HTl«OCOS<I«TZil/Vl 
PS(1)>CFfl(n*BK(S,JJX) 

GO  TO  70 

C***  COBPOTB  PXITIILS  HIT  SICOHD  POHBI  COBPPICIBIT 
«9  DO  50  JL>1,3 

50  ■K(JL,JJX)-CTP(JM 

HK(«»JJX)-f»(T**EXUTaTUTaT1**2/2.000«BXl«U22*V**(EXl-1.0DO)»(EX 

11- 1.000) •X23*T**(EXl-2. 000))) 

IK(5,JJX)-IK(5,JJX)  »0.SD0*TaT1*(OCOSUTI«TIi)*rp*«EXVHTX*OCOS(A»T 

PS  (2)  «CFH  (2)  •HE  (5,  JJX) 

CO  TO  70 

COaPOTE  PlITZiLS  HIT  THZIO  POHBI  CQXFFZCZBIT 

51  DO  52  JL«1,3 

52  IK(JL,JJX)-CTP(JL)  *12 

HK(««JJZ)«P*(T**BX2*TaTUTHTl**2/2.0D0«BX2«(Z22«T*«fBX2-1.0D0)«fEX 

12- 1.000) *X23»f*«(BX2-2. 000))) 

HI f5« JJX) «iX (5»JJX)  ♦0.5DO*TaTl«(OCOS (ATI^TZi) •TP**BX2/HTX*DCOS  ri*T 
1Zl)*f«*BZ2/B) 

PS  (3)  >CFB  (3)  •IK  (5,  JJX) 

GO  TO  70 

€•••  COHPUTE  PUTZAtS  HIT  FOOITH  POHBI  COBFFICZBHI 

53  00  5«  JL«1,3 

5«  HK(3L,JJZ)>CTP(JL)«X3 

HK(«,JJX)-r«(T**EX3*THT1»TaT1*«2/2.0D0*EX3*(X22*r«*(EX3-1.0D0) •lEX 

13- 1.000) •Z23*T**(BX3-2.0D0))) 

HK(S,  J3X)>>E(S,JJI)  ♦0.5DO*THT1*(OCOS  (KTX»TZA)  •TP*«BZ3/HTX*OCOS  f K»T 
1ZI)*T**EZ3/H) 

PS(«)-CFa(«)  •HK(5,JJX) 

GO  TO  70 

C***  COBPOTB  PIBTZIIS  HIT  FZFTB  POHBI  COEFFZCZBIT 

55  DO  56  Jl«1,3 

56  HK(JL,JJX)«CTP(Jt)«ZI 

8K(«,JJZ)>P*(T*«BZ«*TBTUTHT1*«2/2.000*EZ««(Z22«T*6(BX«-1.000)  •CEZ 
1H-1.OD0) •X23*T**(EX«-2.000))) 

HK(S,JJZ)-RK(5,JJX)  ♦0.5DO*TaT1*<OCOS  (ITZ^TZX)  tTP^^EX  VBTZ»DCOS (A«T 
m)*f**EZ«/H)  ' 

PS  (5)  >CFa  (5)  •HK(5,  JJX) 

GO  TO  70 

C***  COapOTB  PAITZILS  HIT  FZBST  DUG  OOBFFZCZEHT 

57  DO  58  JXP*1.« 

58  HK(JXP,JJX)-CTP(JZP«3) 

HK (5. JJX)-HK  <5, JJX) -0. 25D0*THT1*S* (BTZ*f P••3/HTX♦B•T••3/I) 

PS  (6)  -CFa(6)6HK(5,JJZ) 

HK(6,JJX)-PAC(1) 
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GO  TO  70 

C***  COBPOTB  PAITZILS  HIT  SECOHD  01 AG  COEFFZCZBIT 

59  DO  60  JL>1«6 

60  HK(JL.JJX)«CTP(JLO)6X5 

1A*izEXi*H***^^^***^*^  *^*^^^^****^*^*  (•TX*?P»»3*ATX**ZBX1/8TX*I*T**3* 

PS  (7)  -CFH  (7)  •IK  (5,  J JX) 

HK(6,JJZ)>PACf2) 

GO  TO  70 

C*^*  COHPUTE  PAITZILS  HIT  TBZID  OIAC  OOBFFZCZEHT 

61  DO  62  JL«1,6 

62  IK(JL,JJX)>CTP(JL*3)^X6 

l“M5» JJX)  >HX(5,JJX)  -0.25D0^TAT1^S^ (BTZ*TP^63^ATZ^^ZZX2/HT1»I^T^^3^ 

PS  <8)  «CFB  (8)  •IK  t5W«1X) 

HK(6,JJZ)-PAC(3) 

GO  TO  70 

€•••  COBPOTB  PAITZILS  HIT  FOOITH  OIAG  COEFFZCZBIT 

63  DO  6«  JL*1«« 

64  HK(JL,JJZ)«CTP(JLO)6X7 

HK (S, JJX) «HK (5,JJI)  -0.2500^TBT l^S^ (KTX^TP^^3^ATX^^ZBZ3/HTZ»l^f^^3^ 

■A* VXEI3/H) 

PS  (9)  -CFH  (9)  •HK  (5,  JJZ) 

HK(6,JJX)-PAC(4) 

GO  TO  70 

C*^^  COHPOTB  PAITZILS  HIT  FZFTH  DUG  COBFFZCZBIT 

65  DO  66  JL«1,4 

66  HK(JL»JJX) -CTP{JL»3)^X8 

HK (5f JJZ) *HK (5f JJX) -0. 2SOO^TBT1^S^ (ITX^TP^^36ATX6^ZBX4/HTZ»|^T^^36 

1 

PS  (10)  -CFB  (10)  •HK  (5,JJI) 

HK(6,J>IZ)*PAC(5) 

CO  TO  70  : 

C*^^  COHPOTB  PAITZILS  HIT  FIRST  LIFT  COEFFICIBHT  tl 

67  IK(1.JJX)«X24  " 

HK(3,JJZ) -X25  p 

HK(6,JJX)«PIC(6)  P 

CO  TO  70  J 

C*^^  COHPUTE  PABTIALS  HIT  SECOHD  LIFT  COEFFZCIEIT  H 

68  HK(1,JJX)«X24^A  J 

HK(3,JJZ)«Z256|  H 

HK(6.JJX|«PAC(7)  ° 

GO  TO  70  J 

C^^^  COHPUTE  PABTIALS  HIT  THUD  LZPT  COBFFICIEHT  i 

69  HK(1«JJX)«X24^A^^£ZPX  H 

HK(3,JJ1)«X25^A6^BZPX  H 

HK(6,J3X)>PAC(8)  ° 

70  COBTIHUE  a 


€•••  COHPUTE  DIFPEREHCES  FOI  ALL  POUTS 
71  CK(1)-H-F10(J*1| 

IF  (DABS(CK(1)).LB.4.00-06)CK(1)>0.000 
CK  (2)  -aCAH-DABSIH  (F1 1 (J*1)  /F4  (J*1)  ) 

IF  (DABS  (HGAH)  .Lt.6. 00-03)  ZCKP-1 
IF  (OABS(CK(2)).L8.1.0D-08)CK(2)-O.ODO 
CK(3)-HDGRB-FT2(J«1) 

IF  (DABS(CK(3))  •LT.3.00-07)CK(3)-0.000 
IF  ((J»1).£g.1)  GO  TO  77 
C*^^  2EB0  OUT  SECOHD-PABTIAL-DElIfATIfB  ABBAIS 
DO  72  JPK-1,HB3 
DO  72  JL>1,HEQ 
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XH(JL.JPK)  -O.ODO 
XL(JL,JPK)*O.ODO 
72  ZK(J1.,JPK)  ■0*0D0 

€•••  STORE  FACTORS  FOR  2RD  PARTIAL  OIRITATITES 
FS(11  -1.OD0 
FS  (2)»X1 
FS (3) *12 
FS(«)  -X3 
FS  (5) -14 
FS  (6)«1.000 
FS<7)  -15 
FS  t8)«X6 
FS(9|*X7 
FS(10)-XB 
FS  |11)»1.0D0 
FS(12)«A 

C***  COBPOTE*«CORD  PARTXALS  OF  FUGHT  PATH  ARCIE,  ITS  RATE,  AID 
ALTITOOE 
XAP1»-CR(2)*X26 
ZAP2«CX(2)  *X28 

EAP3«-CK  (3)  •G*X9*I9/  (f*X13>*  (I.ODO^  (X12/X13|  ••2) 

ZAP4-CK(3)  •C*X9*I10/(T*X13)*(1.0DO^(X12/X13)  ••2| 

ZAP5»-CKf1)*(-Xl2*X9/Xl3*  (2.0d0*X174G*THT1**2*X12*X9/X  13)  *2.000*Xl 

18*X9*I9/X13**2-(X14*CL»X17*P-2.0D0*X18*I13)*UX9*I12)**2/I13**3»I9 

^ZAP6i-CM1)*(Xl2/Xl3*XlO*  (X17^2.0D0*X18*X12*X9/X13)-2,0D0*X18*I10* 
tX9»(I14*CLtX17*P-2.000*Xl8*Xl3)*(I9*I10*Xl2**2/X13**3*X9*I10/X13)) 

DO  73  JL«1,5 
DO  73  ja«l,5 

ZZ(JH,JL)«ZAP1*FS  (JB)*FS(JL) 

ZZ  (JB*S,  JL)«ZAP2*FS  (JB»5)  *75(31) 

ZL(JB,  JL)  «ZAP3*FS  (JB)  *FS  (JL) 

ZL  (JB*S,  JL)  «ZAP4*FS  (JB*5)  *FS(JL) 

ZH(JB,JL)«ZAP5*FS  (JB)*FS(JL) 

73  Za(Ja»S,JL)«ZAP6*FS(JB*S)*FS(JL) 

ZAP1-CK(2)*X28 

ZAP2— CK(2)  *127 

ZAP3-CZi3)*G*X9*X10/(T*Xl3)*(1.0D0*(I12/Xl3)  **2) 
ZAP4»-CZ(3)*C*X10*X10/(T*X13)*(1.0DO*(X12/X13)**2) 

ZAP5*-CK  11) • (X12/X13*X10*  (I17*2.0DO*X18*X12*X9/X13J -2.0DO*Z18*X10* 

1X9*U14*CL*X17*P-2.0D0*I18*X13)*CX9*X10*X12**2/I13**3»X9*I10/X13)) 

XAP6*-CZ(1)*(X10**2*C2.0D0  ♦X18*  (1.0D0-X12**2/X  13**2)  - (XU*CL*X  17*P 
1-2.0D0 •X18*X13)*(X12**2/X13**3*1*ODO/X13)) ) 

DO  74  JL«6,10 
DO  74  JB«1,5 

ZI(Jfl,Jl)-ZAPl*FS(JB)*FS(JL) 

ZE(JB*5,JL)«ZAP2*FS(JB*5)  *FS(JL) 

ZL  (JB,  JL)  •ZAP3*FS  (JB)  *FS  (JL) 

ZL  (JB*5,  JL)  »ZAP4*FS  (JB*5)  *FS(JL) 

Za(JB,JL)  -ZAPS*PS(JB)*FS(JL) 

74  ZB  (JB*5,  JL)  •ZAP6*FS  (JB*5)  *FS  (JL) 

ZAP7-- CK(1)*X29*I9 
ZAP8-CK(1)  •X29*X10 

C**«  STORE  PARTIALS  OF  LIFT  COEFFICIEBTS 
DO  75  JH*11,13 


DO  75  JL«1,5 

ZB  (Jfl,JL)*ZAP7*FS(JL)  *75(38) 

ZB  (JB,  JL*5)  -ZAP8*FS  (JL*5)  *FS  (JB) 
ZB(JL,JB)-ZB(JB,JL) 
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75  Z8  (JL*5,JB) -ZB(JB,JL*5) 

C***  COBPOTE  HATRIX  OF  2RD  PARTIALS  OF  J RET  BODEL  COEFFICIEBTS 
JJ-0 
JJJ«0 

DO  76  JPX-1,BEQ 

IF  (CFB(JPX)  .EQ.O.OOO.OR.JLOC(JPI).HE.O)  GO  TO  76 
JJ>JJ*1 

DO  76  JPT«1,BEQ 

IF  (CFB(JPI)  .Eg.C«000«OR.JLOC(JPT)  .HE.O)  GO  TO  76 
JJJ«JJJ*1 

TBK  (JJJ)  «ZK  (JPI,JPI)  *D  (2) 

THKK  (JJJ)  >Zl  (JPX,  JPT)  *D  (3) 

TBKX(JJJ)>ZB(JPX,JPI)*D(1) 

76  COBTIlOE 

C***  SOB  BATRICES  OF  SECOBD  PARTIALS 
CALL  HADO(RP,TUK,RP,JJ,JJ,0,0) 

CALL  BAD0(RQ,TBEK,RQ,JJ,JJ,0,0) 

CALL  HADD(B3,TVXX,RS,JJ,JJ,0,0) 

77  CK(4)<BTX-BH(J«1) 

IF  (DABS  (CK (4)) .GT. 1.00*04)  GO  TO  78 
BTX«BB(J*1) 

CE(4)  -O.ODO 

78  EIER(1)-EBE8(2) 

EREB(2)-£RER(3) 

P-CFH  (1)  tCFB  (2)  *F4  (3*1)  **EXl  *CTn  (3)  *F4  (3*1)  **EX2*CFB  (4)  *F4  (J 
1X3*CFH(5)  *F4  (3*1)  **EX4 

IF  (ATX.LT. O.ODO)  CALL  SIGBS  (SBB,IEI1  •IEZ2,IEX3,IEZ«) 
AH-DABS(ATX) 

C0-CFR(6)*CFB(7)*SBB(1)*AH**IEXUCFH(8)*SBH(2)  *AH*«1EX2*CFB  ( 
1 (3)  *AB**IEX3*CFH(10)  *$BI  (4)  *AH**IXX4 
IF  (ATX.LT. O.ODO)  CALL  CHI6E(SBB) 

EBER  (3)  -P*OCOS  (ATX*TIA)/BTX*RTX*S*F4  (J*t)  **3/(2.0D0*HTX)  *CO 
IF  ((3*1)  .EQ.1)ERERGI-F4(1)**2/(2.0DO*G)*F10(1) 

IF  ((J*1).GT.2)  CO  TO  79 
IF  ((J*1).SQ.1)  GO  TO  80 

£BERGI-EBERGI*PS  (1)  *PS  (2)  *PS  (3)  *PS  (4)  *PS  (5)  *PS  (6)  *PS  (7)  *PS  (8, 
1) *PS  (10) 

GO  TO  80 

79  TA1*TIBE(lPT-3)-TIBE(IPT-2) 

TA2-0.0D0 

lA 3-TIHE  (IPT-1 ) -TIHE  (I  PT-2) 

C1-(  (BBER(I)  -EBER  (2))/(TA1*TA2)*  (EBER  (2)*EBER  (3)  ) / (TA2-XA3)  ) , 
1TA3) 

C2-  (EBER(1)  *EBEB  (2)  )/  (TA1-TA2)  *C1*  (TA1*TA2) 
C3«EBER(1)*TA1*(C1*TA1*C2) 

EIE£CI-EBBRGI*C1/3.0DO*(TA3**3-TA2**3) *C2/2.000* (TA3**2-TA2* 
1*(TA3*TA2) 

80  CK  (5)-EIBRGX*l4(J*1)  **2/(2.0D0*G)  -F10  (J*1) 

IF  ((J*1).EQ.2)EBERGX«EHERGX*CK(5) 

IF  ((J*1).EQ.2)CE(5)-0.000 

IF  (DABS  (CR(S)  ) .LT.3.0D*05)  CK(S)  -O.ODO 

CK(6)-ATZ*F6  (J*1) 

IF  (DABS  (CK  (6)  ) .LT.  1.0D*03)  CK  (6)  -O.ODO 
IF  ((J*1).EQ.1)  GO  TO  83 
C***  SUB  BATRICES  OF  PARTIALS 
IP-0 
JJ-0 

DO  82  JZP«1,HEQ 

IF  (CFH(JZP)  .EQ. 0.000. OR.  JLOC(JIP)  .BE.O)  GO  TO  82 
1P«IP*1 
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674 

STIJ-O.ODO 
DO  81  JP>1,6 

TIK(JJ|-HK(JP«IP)  *DSQBT(D(JP)) 

81  STHJ>STBJ*TIK(JJ)  *CK  (JP)  *DSQIT  (0  f JPt  1 
rVJ(XP)«STIJ 
62  COITIIUE 
HS«0 

CALL  flATA(T8K«THKK,8,tP,nS) 

CALL  BADD(IB,TIIX«BB,XP«1P«0«1) 

CALL  aADDfCC«THJ,CC»XP,1*C,0) 

€•••  coapotB  soa  of  sqoabeo  bbsiodals 
83  00  88  JXP«1,6 

88  TOL(JIP)«TOLCJXF)  ♦CE(JXP)  •CK(JIP) 
c*«*  STCIE  A8D  D2FXME  PABA8ETEKS 
A- ATX 
8-MTX 
B-STZ 

IF  (LKK.BQ.1)  GO  TO  86 
DO  85  JXP-1,3 

85  XBLD(JXP,J*1)>aLD(JXP,J»1) 

86  flLD(1,J»1)>ri(J»1) 

BLGI2,J*1)«r5(J»1) 

HLD(3«J*1)-F6(J»1) 

F1(J«1)>H 

F5  (J»1)>a 
F6  (J41|*A 

87  IP  (IPTS.EQ.O.AaD.KPaXIT.Eg.IPTSPl)KPRIIIT«0 
C88*  PIOCEED  8IT8  iEXT  POXIT 

88  COITXIOB 

IP  (LCa.IE.O)  IBITE  (JBBITE,89)  LCa 

89  FOBaAT  (1X,//,9X,98H««*  DOBXBG  lEBTOB-BAPHSOB  POB  ABGLE  OF  ATTACB 
IXB  aPATH,  tOOTXIE  BXS8ED  TO  SESX  COBPLEX  BOOTS  «I3«7H  TXBES.l 

IP  (BCa.BE.O)  HBIIE  (JBBXTE,90)  8C8 

90  POBBAT  (1Z,//,9X«98H***  DOBXIC  BE8T0B-BAPBS0B  FOB  ABGLE  OP  ATTACK 
IXB  PABTAL,  lOOTIBE  BXSHED  TO  SEEK  COBPLEX  BOOTS  ,I3,7B  TIBES.I 

C***  DETEBflXBE  APPBOPBXATE  A PBXOBI  TALOE  APPLXCATIOB 
IJX>0 

DO  91  JXP«1,BEQ 
SP(JXP)-1.0D0 

IP  (CFB(JXP)  .EO*O.ODO.OB«JLOC(JXP)  .BE.O)  GOTO  91 

XJI»IJX»1 

ILOC(XJX)*JIP 

OSL(lJX)«SCiLE  (JXP) 

91  COBTIBOE 

C***  COflPOTE  THE  COST  POBCTXOB 
PCF»O.ODO 
PPCP>O.ODO 
DO  92  JXP-1,IP 

SET  A PBXOBI  f ALOE  AS  BODEL  COEFFICIEBT  IP  COBDXTIOB  IS  BET 
IP  (JLOC  (XLOC  (JXP)  ) . BE.C)  APULOC(JXP)  ) -CPB  (ILOC  (JIP)  ) 

92  PPCP-PPCP*  BCT  CXLOC  (JXP)  ) • (CPB (ILOC  (JXP)  ) -AP  (ILOC  (JXP)  ) ) •♦2/  (AP  (ILO 

1C  (JXP)  )*AP  (ILOC  (JXP)))  I ^ 

DO  93  JZP«1,6 

93  PCP-PCF»0(JXP)  •TOL(JXP) 

IP  (IPS.IB.O)  JK«1 
C0ST(JK)-PC7fPPCP 

IBITE  (JHBITE,98)  COST  (JX) 

98  FOBBAT  (1X,///,33X,*C0ST  FOBCTIOl  (J)  - S 1PD23.16,/,33X, • BITB: •) 
DO  95  JXP«1«6 
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95  TOL(JXP)«TOL(JXP)/l 

IBITE  (JBBITE,96)  (TOL(JXP)  WXP-1,6) 

96  FOBBAT  (39X,* ALTITODE  TOLEBAICE  » SDIO. 13,/.39X, • FLICHT-PATI 

I*  TO 

ICE  « •,D20.13,/.J9X,*IEIGHT  TOLEBAICE  - D20. 13,/.39X.' EIEBG 

IP^COSTnKr”tJi?0D-1O)  gov’ts”!*  «*»«IOI  TEBBIIATIOI 
IP  (JK.EQ.1)HC0ST«C0ST(1) 

C***  TEST  FOB  IICIBASE  II  COST  FOBCTIOl 

IP  (JK.GT.  1.AIO.COST(JK).6T.BCOST)  GO  TO  130 
HCOST-COST(JK) 

C***  ADJUST  BATBICES  POB  LEAST  SQUABES  SOLOTIOI 
CALL  BADD(BB,BP,Bfi«IP,IP,0,0) 

CALL  aADD(BB,BQ,BB,IP,IP,0,0) 

CALL  flADD(BB»BS,BX,IP,IP,0,0) 

BXDO«IP*IP 

IPS*0 

IPSflX*0 

DO  97  JL»1,aXDD 

97  BX5(JL)«BZ(JL) 

DO  98  JL«1,IP 

98  CCX(JL)«CC(JL) 

99  IC-0 
IPSflZ>IPSflX»1 

IP  (ZPS.EQ.O)  GO  TO  101 

JPPLE  coistbaibts  aid  sigi  pactob,  ip  ibedxo 

DO  100  JXP«1,BEQ 

IP  (CFB  (JXP)  .EQ.O.OOO.OB.  JLOC  (JXP)  .BE.O)  GO  TO  100 

JJ* JJ  ^ 1 

‘SCALE  (JXP)  ).GB.CRBII  (JXP).  AID,  (CFB(J 
CJJ»1)  •SCALE  (JXP)  ) .LE.CBBAX  (JIP)  ) GO  TO  100 

TV  fTPCMT.irv  ■)  aBn  ««  ..  /k  


1(JJ.1)*SCALE(JXP) 

100  CCITIlOE 

POBB  BATBIX  POB  LEAST-SQOABES  SOLOTIOI 

101  DO  103  JXPI-niP 

IP  (DABS  (CPB  (ILOC  (JIP1)  ) ) .LT.  1.0D-03.  Al 
1JXP1))«1.0D-10 

IP  (DABS  (CFB  (ILOC  (JXP1)  ) ) . LT.  1.0D-03.  A 8 
1(JXP1))-1.0D-17 

IP  (LKK.CT.8.ABD.  (IGT(lLOC  (JXP1)  ) .GT.O. 
1CT  (ILOC  (JXP1)  ) -2. 5DO*IGT(ILOC  (JXPl)  ) 

DO  102  JXP2-1.IP 
XFAC*1.0DO 


HP 

735 

HP 

736 

L BP 

737 

1 BP 

738 

L HP 

739 

) HP 

780 

HP 

781 

BP 

782 

HP 

783 

HP 

788 

BP 

785 

HP 

786 

HP 

787 

HP 

788 

HP 

789 

HP 

750 

HP 

751 

HP 

752 

HP 

753 

HP 

758 

HP 

755 

HP 

756 

HP 

757 

HP 

758 

BP 

759 

BP 

760 

HP 

761 

HP 

762 

BP 

763 

HP 

768 

HP 

765 

HP 

766 

HP 

767 

HP 

768 

HP 

769 

UP 

770 

HP 

771 

HP 

772 

BP 

773 

HP 

778 

HP 

775 

HP 

776 

HP 

777 

BP 

778 

BP 

779 

HP 

780 

HP 

781 

HP 

782 

BP 

783 

HP 

788 

HP 

785 

HP 

786 

HP 

787 

HP 

788 

BP 

789 

BP 

790 

HP 

791 

BP 

792 

BP 

793 

HP 

798 

486 


ir  (JXM.IQ.JXV2I  xrXOl.00005D0»0SL|JXf  1| 

XC-XC«1 

XC«XX  lici 

ir  (Jxri.iQ. jxr2)  xc-xc*2.qdo*i«(xloc  cjxm 

JXf X.liB.If s. Il.O)  XC-XC*2.0DO* 
lllTfXLOC  (JXF1)  .21 
0<jxf2,jx»i)-xc*xrxc 

102  Xi(JXf2,JXH)-0{JXf2.JX»1) 

iijxfi-ii*-cc(jxni  ♦2.ooo*iGTU«)ccaxpi||« 
1 (JXP1)  ) I / (X?  (I  WC  (JXFIM  • Af  (HOC (JXPll  ) ) 


103  is(jxpi.i)*i(axpi,i)  JJ 

XIACT  LXXSl  SQOXXXS  SOLDTXOI 

CALL  LLSQAi(0,T,XP,XP,  1,13,  13,15, *XAt,Xft,JilIIl) 

TIST  POX  XUOi  ll 

XP  UXt.XQ.129)IXlX-1  " 

XP  (IEXX,IB.O)  XBTOIX  ?! 

XP  (XPSXX.CI.3)  CO  to  107  "J 

€•••  TEST  POX  APPLXCATIOI  OP  COiStXAIXTS  JJ 

IPIX-0  BP 

JJ«0  BP 

IP  {cPMJXP)lEO?O.OOO.OX.JU>C(JXP).iE.O)  CO  TO  104  « 

IP  nCPB  (JXP)  ♦PXX*I  (JJ»  1)  •SCAIB(JXP|  ) .LT.CXHII  (JXP)  -OX.  (CPX(JXP)  *P  BP 
1XX#t  (JJ,  1>  •SCAXI  (JXP>  ) . GT. CXBAX  (JXP)  ) IPIX- 1 
XPS-XPXX  JJ 

104  COITXiOX  JJ 

C4*4  BESET  BATXICXS  JJ 

IP  (XPIX.XQ.O)  CO  TO  107  J! 

DO  105  JL«1,BXOD  JJ 

105  KX(JL)«XXS(JL)  J 

DO  10«  JL-1,XP  JJ 

106  CC(JL)-CCX(JL)  JJ 

£•**  APPLX  DELTAS  TO  POBXX,  DKAC,  AID  LIFT  COEPPICXEXTS  XP 

ISa  COIXPlCIEIf.8I.r«.2.-DEI.I»*.9I.-»K«  JJ 

ICOXPPICZEXI',//)  BP 

JJ-0  BP 

BLCX«0  JJ 

DO  119  JXP«1,BEQ  JJ 

tlCC  (JXP)  *JLOC  (JXP)  JJ 

BLOC  (JXP) -0  JJ 

XX*0«000  BP 

XS(JXP)>O.ODO  BP 

IP*lcPB(JIP).EQ.O.ODO.OX.JLOC(JIP).BE.O)  CO  TO  115  HP 

ICE-0  JJ 

JJ-JJ*1  BP 

XX-T(JJ,1)*DSL(JJ)^  JJ 

IP  (DABS  (XX/CPB(JIP))«LT*1.5D-06.0X.DABS(CPfl(JXP)*PXX*XI)  .LT-3.0D-  HP 

1»*8*  ir 

IP  (XX.Il.O.ODO)  CO  TO  109 
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0 HP 
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BP 
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HP 
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ICK-1 

BLOC  (JXPI-1 
JLOC  (JXPI-1 
BLCX-BLCX»1 
XX-T(JJ,1|*OSL(JJ) 

109  XS  (JXPI-PXX4IZ 
CHLD-CPB(JXP) 

CPB  (JXP)  -CPH  (JXP)  ♦XS  (JXP) 

IP  (BRXXC.lX.O)  CO  TO  112 

XP  (XCX*XQ*0)  BXZTX  (JBXITX,110)  CXLO,PXX,  XI,CPH  (JXP) 
ip  (ICeIieIo)  XIITl  (JBXXtX,111)  CXLD,PXX,IX.CPB(JXP) 

110  POKBAT  (34X« D20* 13, • ♦ •,P4*2,***,D15« 8,*  — •,D20.13| 

111  POXBAT  (341,020. 13,*  ♦ •,P4.2,*4*,D15.8,»  - • ,020.13, 31,* (PXOXII) 

1) 

GO  TO  119 

112  IP  (JXP.6Z.S)  CO  TO  113 
CXH-CHLD*1. 3558180-3 
XX-XX*1.355818D-3 
CXI»CPH(JXP)41.355818D-3 
GO  TO  114 

113  CXB-CHLD 
CXT-CPfl(JXP) 

114  IP  (ICE.XQ.O)  iXlIi  (JBXITX,110)  CXH,PXX,XI,CXT 
IP  (ICE.lX.O)  HXITl  (J1XXTE,111)  CZH,PXX,XX,CXX 
GO  TO  119 

115  IP  (BETXIC.BE.O)  CO  TO  116 

■ IITE  (JiIIT8,111)  CPXCJXP|,PXX,XX,CPB(JXP) 

GO  TO  119 

116  IP  (JXP.CT.5)  CO  TO  117 
CXH-CPfl(JXP)  *1.3558180-3 
CXI-CPH(JXP)*1.355818D-3 
GO  TO  118 

117  CXH-CPB(JXP) 

CXf-CXH 

118  XBITE  (JIXITB,111)  CXH,PXX,XI,CXI 

CHECH "pOX  ADJOSTHEXT  TO  BAtXICES  ODX  TO  COEPPICXEXT  PXUXIX6 
XP  (BLCX.EQ.O.OX.BLCX.CT. (JJ-2))  CO  TO  128 

IP  (JXpf  Bq!i  2! ABO. XS  (JXP)  . EQ.  1 .0 D-03)  CPH  (1 2)  ® 

IP  (JIP.EQ.12.AXD.  (CPB(JXP).CT.6.296D0.AiD.TCl2.GT.0.0D0))CPB(JIP) 
1-CPB  (JXP) *3.00-03 

120  CPH  (JXP)  -CPH  (JXP)  -IS  (JXP)  • (1-HlOC  (JXP)  ) 

121  IP  (CfB(12)IcT.CXHAX(12))CPH(12)-CPH(12)-1.0D-03 
C***  ADJUST  BATXICES 

CALL  ADJUST (XH,TS,CPH,f,OSL,LLOC, BLOC, IP,iEa) 

XIITB  (JXXITE,1C8)  PXX 
C***  COBPOTX  BEX  ADJUSTED  DELTAS 

CALL  LLSQAX (XH,f S,IP,1P, 1, 13, 13, 15,8 XAE,IEX, JXXITE) 

C***  TEST  POX  EBBOX 

IP  (IEB.EQ.129)IEBX-1 
IP  (lEBB.XE.O)  XXTOBX 
C***  APPLE  DELTAS 
JJ-O 

DO  127  JXP-1,XEQ 
XX-O.ODO 

If*(CPB(JXP)  .EQ.O.ODO.OB.  (((JLOC  (JXP)  .EQ.  LLOC(JXP)  ).  AID.  JLOC  (JXP)  , 
IXE.O).OX.HLCC(JIP)  .XE.O))  GO  TO  122 


HP 

855 

■P 

856 

■P 

857 

IP 

858 

HP 

859 

HP 

860 

BP 

861 

HP 

862 

HP 

863 

HP 

864 

HP 

865 

BP 

866 

BP 

867 

HP 

868 

BP 

869 

BP 

870 

HP 

871 

IP 

872 

HP 

873 

HP 

874 

IP 

875 

HP 

876 

HP 

877 

HP 

878 

BP 

879 

IP 

880 

HP 

881 

IP 

882 

BP 

883 

HP 

884 

IP 

885 

BP 

886 

HP 

887 

BP 

888 

HP 

889 

HP 

890 

BP 

891 

BP 

892 

HP 

893 

HP 

894 

BP 

895 

BP 

896 

BP 

897 

HP 

898 

HP 

899 

HP 

900 

HP 

901 

HP 

902 

HP 

903 

HP 

904 

HP 

905 

BP 

906 

HP 

907 

HP 

908 

HP 

909 

HP 

910 

BP 

911 

HP 

912 

. BP 

913 

HP 

914 

487 


1CK«0 

xx«pii*r  s f jj«  1)  •scAU  ( jxpj 

CBLD-CPB  (JIP) 

122  CPa(JIp)»CPfl(JXp)^Xl 

IP  (BITXIC.BS.O)  GO  TO  123 

(JIBITE.110)  CBLO«PXZ«XZ.CPflCJXP| 

CO  M 127  * WMITZ.111I  CPfl(JZP),PZZ,ZZ,CPB(JZP) 

123  IP  (JXP.GT.S)  CO  TO  125 
CZB»CBLD*1.3S5818D-3 
XZ-ZZ«1.3SS818D*3 
CZZ«CrB(JZP|*1.355818l>-3 
CO  TO  126 

125  CZB*CUO 
CZZ«CPB(JZP) 

126  IP  (ICZ.EQ.O)  BUTE  (JBUT8,1fO|  CZH.PXZ.ZZ.CZI 

127  «iTn5l“*°*  <««TE,iii{  cxurxilillcii 

STABT  l£B  ITEllTIOI  01  COITIBOE 

128  IClI-0 

00  129  JXP«1«BEQ 

HCFB  (UE»UJZP)  >CPB  (JZP) 

129  IP  (CPB(JXP)  •■B»0»0lM.AB0*JLOC{JIP|  .BE.O)  ICBT»ICBT»1 
IP  C<ID«-ICBT).LE.2)  go  TO  133 

. CO  TO  3 

*^*l3d  00*i3l”zp°riE^^*”*  T0I.EEABC1  IBCISASE 

131  CPBtJIP)-BCPB(LKE-2,JZP) 

€•••  BESET  PABiBBTEBS  BITS  BESPECT  TO  BEST  TOLEBABCE 
DO  132  IG«1,B 
PiaO)«ZBLO(1,IG) 

P5(IC)-I8L0  (2, IS) 

132  P6|IG)«XBLD<3«IG) 

C***  BABE  ADjasiBEBT  TO  PITCB  ABGLE 

133  00  13«  I«1,l 

134  P2  (I)  -P6  (I>  ♦DAtSIB  <P1 1 JIJ  /P4  £1)  I 
BETQBI 

ElO 
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1 0 0 0 0 2 1 1 


0.3333  1.0 

000000000001000000 

2.0 

3.0 

0.0  220000.0 

0.C3 

0.2 

28735.7142700 

0.000 

O.ODO 

O.ODO 

1126.607143D0 

O.ODO 

-2.169642857D0 

O.COO 

O.ODO 

0.000 

0.0351D0 

O.ODO 

O.ODO 

1.00-17 

1.28915501400 

O.ODO 

O.ODO 

1.00-16 

2030.80086500 

O.ODO 

0.000 

O.ODO 

6.300 

O.ODO 

O.ODO 

000000000000000000 

O.OOC 

28730. ODO 

28740. ODO 

0.000 

O.ODO 

1125.000 

1128. 2D0 

-2. 1729D0 

-2.166500 

O.OOO 

0.000 

0.0347500 

0.C3545D0 

0.000 

O.COO 

1.287800 

1.300DO 

O.ODO 

O.ODO 

2010.000 

2050. ODO 

-O.SDO 

0.500 

6.25C0 

6.3D0 

-0.500 

O.ODO 

HOOEL  CABO 

9.900-09  l.OSO-08 


BEK  COBBUPTED  THEOBETlCi 
298  O.1550C000O  03 

0.0 

0.674650979960256 10-02 
0.16485607654255940  00 
-0.380 1820 6520 642490-02 
0.89079904715485770  00 
0.9999999999999997D-02 
0.68863371545361990-02 
0.16481821382349270  00 
-0.37707233552964130-02 
0.91244965763125050  00 
0.19999999999999990-01 
0.70258792442464230-02 
0.16478066206769280  00 
-0.37396283867173800-02 
0.9340765483932712D  00 
0.29999999999999990-01 
0. 71651353737420440-02 
0. 16474342124023780  00 
-0.37085380742856790-02 
0.95568513918795910  00 
0. 39999999999999990-01 


fOH2  Bc-10  OB  1/10  or 
.237800000-02  0.322000001 
0.39999996636175700  04 
0.146739024907091SD  03 
0.52000000000000000  03 
0.10000000406725110  04 
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IX  BB  TEST  OATA 
02  0.284900000  02 
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0.46640419538126370  01 
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-0. 361 531 83451 70S47D-02 
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-0. 34912316532093270-02 
0.11063962554448780  01 
O.12000000C0000O0OO  OO 
0.840 53369354 803590-02 
0.16442222829087140  00 
-0.3429318492020274O-02 
0.  114S270911980623O  01 
0. 14COOOOOOOOOOOOOD  00 
0.86776745413398300-02 
0.16435426013898970  00 
-0.336751 6817931 8C80-02 
0.11920624731212820  01 
0.17999999999999990  00 
0.92187066106654310-02 
0.16422202534578560  00 
-0.32443217583169890-02 
0. 12773627686510180  01 
0.21999999999999990  OC 
0.97548 1 34006354630-02 
0.16409470550621720  00 
-0. 31217935716029690-02 
0. 13622016026372860  01 
0.25999999999999990  00 
0. 10285911175 C4649O-01 
0.16397227102060140  00 
-0.30000783012916720-02 
0.14468007650963660  01 
0.29999999999999990  00 
0.  10811915166C57290-01 
0.16385468647242540  00 
'0.28793207072349900-02 
0.15309055769959310  01 
0.33999999999999990  00 
0.11332753583399470-01 
0.16374191068425000  00 
•0. 27596640382558570-02 
0.16145907737210670  01 
0.41999999999999990  00 
0. 12358581450546840-01 
0.16353059227205730  00 
•0.2524217572720641O-02 
0.17805146944962860  01 
0.49999999999999990  06 


0.14692512268478110  03 
0.52000000000000000  03 
0.10000010782319950  04 
0.0 

0.39999974302270760  04 
0.14701781878949790  03 
0.52000000000000000  03 
0. 10000021747337920  04 
0.0 

0.39999.966653055960  04 
0.14711027541524670  03 
0.52000000000000000  03 
0.10000036793915C60  04 
0.0 

0.39999959401564230  04 
0.14720248937236080  03 
0.52000C0000000000O  03 
0.10000056094216090  04 
0.0 

0.39999951947803450  04 
0.14729445749337C3D  03 
0.52000000000000000  03 
0.10000079820076960  04 
0.0 

0. 39999944491781580  04 
0.14738617663326390  03 
0.52000000000000000  03 
0.10000  1 08  1 429  8 7 4 7 0 0 4 
0.0 

0.39999929572986640  04 
0.14756885549901660  03 
0.520000000000000CD  03 
0.10000179264298830  04 
0.0 

0.39999914645244210  04 
0.1477505012617226D  03 
0.5200C0C000000000O  03 
0. 10000270822861330  04 
0.0 

0.39999899706620060  04 
0.14793108957676490  03 
0.52000000000000000  03 
0. 10000384177400070  04 
0.0 

0.399998847631B086O  04 
0.14811059646858440  03 
0.S20000C000000000O  03 
0.10000520680247750  04 
0.0 

0.39999869808994280  04 
0.14826899833681190  03 
0.5200C000000000C0O  03 
0.10000661676910750  04 
0.0 

0.39999839874653540  04 
0. 14864239443224340  03 
0.520C000000000C00O  03 
0.10001082500790700  04 
0.0 

0.39999809906156010  04 


0.23097774891169750-02 
0.46407387788726260  01 
0.4490851 27 17934320-01 
0.0 

0.16306778737651650  00 
0.23097774145918460-02 
0.46288449405432350  01 
0.64885388978633500-01 
0.0 

0.16322217182125160  00 
0.23097773123258890-02 
0.46167910661204S50  01 
0.85723858652529700-01 
0.0 

0.16338206255934720  00 
0.23097771811489680-02 
0.46045782621985430  01 
0.10742235248552050  00 
0.0 

0.16354743592813650  00 
0.23097770198931800-02 
0.45922076418653730  01 
0.12997915067985420  00 
0.0 

0.16371826804666600  00 
0.23097768273929790-02 
0.45796803246289060  01 
0. 15339263365698930  00 
0.0 

0.16407621194227700  00 
0.23097763440081520-02 
0.45541601089139420  01 
0.20278247063479090  00 
0.0 

0.16445569890512780  00 
0.23097757217191220-02 
0.45280266964004030  01 
0.25557653343978630  00 
0.0 

0.16485653022745370  00 
0.23097749512912390-02 
0.45012892658407590  01 
0.31175967369534060  00 
0.0 

0.1652785038820195C  00 
0.23C9774023533324D-02 
0.44739570909371630  01 
0.37131507476028930  00 
0.0 

0.  16572141456642270  00 
0.2309772929300633D-02 
0.44460395379367340  01 
0.4342265131156097O  00 
0.0 

0. 16666921004969170  00 
0.23097702050558740-02 
0.43884862C5740270D  01 
0.5700444196J39609D  00 
0.0 

0. 16769821093323790  00 
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0.1336278«3699839 10-01 
0.163337873B3S22«7D  00 
-0.229«88«2366«987 10-02 
0.19M9«3«1S3668t850  01 
0.58000000000000000  00 
0. 193497S932 5389590-01 
0.16316322631927970  00 
-0.207  2619217892  9790-02 
0.21062073169813690  01 
0.66000000000000000  00 
0.15303922281657990-01 
0.16300603688068200  00 
-0.18585609875988320-02 
0.22656779596609080  01 
0.73999999999999980  00 
0.16239730110032330-01 
0.16286561271552950  00 
-0. 16536950785360730-02 
0.29227981809980990  01 
0.83999999999999980  00 
0.17375806589751720-01 
0.16271248116200010  00 
-0.19117473806315610-02 
0.26153165340920990  01 
0.93999999999999980  00 
0. 18473527024304640-01 
0,16258268420601030  00 
-0. 11872151318272320-02 
0.28035087446558520  01 
0.1C40000000000000D  01 
0.1953193882805470D-01 
0.16297440954373700  00 
-0.98153466239302630-03 
0.29870601790140010  01 
0.1140000OO00Q0000D  01 
0.2054936929690095U-01 
0.16238570509452850  00 
-0.79601323243195290-03 
0.31656403361444240  01 
0.1240000000000000D  01 
0.21S2409535533343D-01 
0.16231449745528760  00 
-0.63 17684531 9556950-03 
0.33390653578418390  01 
0.13399999999999990  01 
0.22455095347158860-01 
0.16225861130042500  00 
-0.48971997038793810-03 
0.3S06950642965476D  01 
0.14399999999999990  01 
0.23341384567197410-01 
0.1622157894S690060  00 
-0.37058348984206650-03 
0.36689905214113770  01 
0.15399999999999990  01 
0.241820 3374861 655D-01 
0.16218371369742500  00 
-0.27406719407820960-03 
0.38249572155210450  01 
0.16399999999999990  01 


0.14899109606718490  03 
0.52000000000000000  03 
0.10001597266114510  04 
0.0 

0.39999779904072780  04 
0.14933492999922440  03 
0.52000000000000000  03 
0.10002236463861920  04 
0.0 

0.39999749868987200  04 
0.14967372567545750  03 
0.52000000000000000  03 
0.10003010447334690  04 
0.0 

0.39999719801494160  04 
0.15000732137315620  03 
0.5200000000000000D  03 
0.1000392941998599D  04 
0.0 

0.39999682172478010  04 
0.15041676648146560  03 
0.52000000000000000  03 
0.10005297327461040  04 
0.0 

0.3999964449497654D  04 
0.15081755339346650  03 
0.52000000000000000  03 
0.10006926728301490  04 
0.0 

0.3999960677021651D  04 
0.1512094082915611D  03 
0.52000000000000000  03 
0.1000883644146677D  04 
0.0 

0.39999568999444700  04 
0.1515920738354504D  03 
0.5200000000000000D  03 
0.1001104482053650D  04 
0.0 

0.39999531183926150  04 
0.15196530988983490  03 
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0.94914652509218270  01 
*0.33884587150003470  02 
0.0 

*0.99330253230121700-01 
0.23007865853444380*02 
0.95247027097073020  01 
*0.34515272614568120  02 
0.0 

-0.10193010177753840  00 
0.23010225905310870*02 
0.95553021395923360  01 
*0.35135573322384240  02 
0.0 

*0.10444996332221490  00 
0.23012627824376820*02 
0.95832757066930670  01 
-0.3574525427051682D  02 
0.0 

*0.10688987585335820  00 
0.23015070893002420*02 
0.96086367672880450  01 
*0.36344085147805680  02 
0.0 

-0.10924991579399710  00 


*0.23201384276412260*01 
0.68663441179654100*01 
-0,32248099993957640-02 
*0.58214341443333950  01 
0.1848999999999993D  02 
*0.22404477473067480*01 
0.68343479936684000-01 
-0. 31743362693693810*02 
*0.57073820720518930  01 
0,18589999999999920  02 
-0.21609230465531160*01 
0.68023590943091000*01 
*0. 3123352562861 1820*02 
*0.55911948005314160  01 
0.18689999999999920  02 
*0. 208 15976240967540*01 
0.67718828649830700-01 
-0.30717926926036750-02 
-0.54729213917972510  01 
0.18789999999999920  02 
-0.  200250  34096371840-01 
0.67414253231529100*01 
-0.30196086787938310*02 
*0.53526113459676700  01 
0.18889999999999910  02 
-0.19236710047994320-01 
0.67114928677819700*01 
*0.29667724662793890*02 
*0.52303146491932970  01 
0.18989999999999920  02 
*0. 16451297245405960*01 
0. 66620920725945500*01 
-0.29132773757566190*02 
*0.51060817750892490  01 
0.19089999999999910  02 
-0. 17669076390631750*01 
0.66532294663065600*01 
-0.28591392527147800-02 
*0.49799636792714910  01 
0.19189999999999900  02 
-0. 16890316160857810*01 
0.66249113030171300-01 
*0.28043972810805460-02 
*0.46520118119765410  01 
0.19269999999999900  02 
-0.1611527363167685D-01 
0.65971433262634900*01 
*0.27491144324396920*02 
*0.47222781346101870  01 
0.19389999999999910  02 
-0- 15344194705635250-01 
0.65699305305099800*01 
*0.26933775263160330-02 
-0.4590B15105357880D  01 
0.19489999999999890  02 
-0. 14577314521594760*01 
0.65432769240616700*01 
-0.26372968822282720*02 
-0.44576756878414220  01 
0. 19SB999999999989D  02 


0.20863638011050490  03 
0.52000000000000000  03 
0.11181881520277370  04 
0.0 

0.39992740534742410  04 
0.20960055058038040  03 
0.5200000000000000D  03 
0.11144660500054450  04 
0.0 

0.39992697691371570  04 
0.21056661068273940  03 
0.52000000000000000  03 
0.11106868759417720  04 
0.0 

0.39992654796016540  04 
0.21153430471148580  03 
0.52000000000000000  03 
0.1106851791668S68D  04 
0.0 

0.39992611849629130  04 
0.21250337876814100  03 
0.52000000000000000  03 
0.11029619798786820  04 
0.0 

0.39992568853166870  04 
0. 21347358065230800  03 
0.5200000000000000D  03 
0.10990186436306930  04 
0.0 

0.39992525607611820  04 
0.21444466094726750  03 
0.52000000000000000  03 
0.10950230056501030  04 
0.0 

0.39992482713959490  04 
0.21541637110088880  03 
0.52000000000000000  03 
0.10909763088226100  04 
0.0 

0.39992439573219570  04 
0.21638S46SS0203680  03 
0.520000C0000O0000O  03 
0.10868798136864810  04 
0.0 

0.39992396386414880  0« 
0.21736070055265800  03 
0.52000000000000000  03 
0.10827347999170940  04 
0.0 

0.399923S3154S8015D  04 
0. 21833283493572560  03 
0.52000000000000000  03 
0.10785425648075210  04 
0.0 

0.39992309878760930  04 
0.2193046296792259D  03 
0.52000000000000000  03 
0. 10743044229438860  04 
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0.23017554378029690*02 
0.96313998244390690  01 
*0.36931840376324640  02 
0.0 

*0.11153019646623190  00 
0.23020077531090460*02 
0.96515804703794110  01 
*0.37508299185969970  02 
0.0 

-0.11373086661513730  00 
0.23022639588915770-02 
0.96691953313114140  01 
*0.38073245619036240  02 
0.0 

*0.11585210898543700  00 
0.23025239773648770*02 
0.96B4262014405270D  01 
*0.38626468607576670  02 
0.0 

*0.11769413893266310  00 
0.23027877293 16 12 10-02 
0.96967990564171840  01 
-0. 39167762008976470  02 
0.0 

*0.11985720307458550  00 
0.23030551341372930*02 
0.97068258741045100  01 
*0.39696924654541590  02 
0.0 

*0.12174157798378820  00 
0.23033261098574960*02 
0.97143627164566450  01 
-0.40213760399021340  02 
0.0 

*0.12354756892192690  00 
0.23036005731755930*02 
0.9719430616748202D  01 
*0.40718078168286470  02 
0.0 

*0.12527550861608100  00 
0.23038784394932040*02 
0.97220S1358415531O  01 
*0.41209692008618960  02 
0.0 

-0.12692575607745170  00 
0.23041596229480510*02 
0.97222474127512800  01 
*0.41608421136442690  02 
0.0 

*0.12849869546252100  00 
0.23044440364476760-02 
0.97200419184059710  01 
-0.42154089989903070  02 
0.0 

*0.12999473497664530  00 
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0.97154586326803280  01 
*0.42606528277350430  02 
0.0 
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-0.1301*857930560110-01 
0.6517 185297557 1200-01 
-0.25810055500692350-02 
-0. *322913379736*750  01 
0.19689999999999900  02 
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0.20189999999999890  02 
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0.63723875802*03500-01 
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-0.348331762*2*80630  01 
0.20289999999999880  02 
-0-861792283920800*0-02 
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O.2O38999999999909D  02 
-0-789730022*3918150-02 
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-0.214522049207*7780-02 
-0,3192939*397888950  01 
0.20*89999999999860  02 
-0.7182*87*352715110-02 
0.6307253557*06*400-01 
-0.20958*97521908120-02 
-0.3C460137652853080  01 
0.2058999999999987D  02 
-0.6*735982423725880-02 
0.628653*06*5680*00-01 
-0.20*83851185171790-02 
-0.28979993365398C1D  01 
0.206B999999999988D  02 
-0. 57707399669630020-02 
0-6266278770*528300-01 
-0.20030*536*3827780-02 
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0.20789999999999880  02 


0.2202758*821636110  03 
0.52O0OOO0COOO00OOD  03 
0.107002170567582*0  0* 
0.0 

0.399922231993984SD  04 
0.2212*6256**21*680  03 
0.52000000000000000  03 
0.10656957605813660  0* 
0.0 

0.39992179797990210  0* 
0.222215622766575*0  03 
0.52000000000000000  03 
0.10613279  50  92  6 9 3SD  0* 
0.0 

0.39992136356865320  0* 
0.22318371816*51750  03 
0. 52000000000000000  03 
0.10569196551217510  0* 
0.0 

0.39992092877106600  0* 
0.22*15031622252*50  03 
0.52000000000000000  03 
0.1052*722661670*70  0* 
0.0 

0.399920*9359801*00  04 
0.225115193182S318D  03 
0.52000000000000000  03 
0.10*79871910999150  0* 
0.0 

0.39992005806039800  0* 
0.2260781279786*520  03 
0,52000000000000000  03 
0.1043465850436021D  0* 
0.0 

0.3999196221691*350  04 
0.227038902261235*0  03 
0.52000000000000000  03 
0.10389096776313500  0* 
0.0 

0.39991918593518670  0* 
0.227997300*1873580  03 
O.520000Q0OO0O0O00D  03 
0.103*3201185737100  0* 
0.0 

0.3999187*9369*6580  0* 
0.22895310960295320  03 
0.5200000000000000D  03 
0.10296986310723220  0* 
0.0 

0.399918312*8290900  0* 
0.2299061197512*310  03 
O.52000OCO00000Q00D  03 
0.10250*668*340*310  04 
0.0 

0.399917875286*2910  0* 
0.23085612360640610  03 
0.52000000000000000  03 
0.10203657584791370  0* 
0.0 

0.399917*3779091110  0* 


0.230 5022 19926538  ID-02 
0.9708521896587*270  01 
-0. *30*557103052*970  02 
0.0 

-0.13275786117519810  00 
0.23053 15768556234D-02 
0. 9699256599659*020  01 
-0.43*71058656831590  02 
0.0 

-0.13*025875237*7920  00 
0, 23056 12207907*730'>02 
0.96876881*6*697**0  01 
-0.43882836991232*10  02 
0.0 

-0.1352188*228*91790  00 
0.2305911*2459*5220-02 
0.96738*2*2*8387550  01 
-0. *42807573502*6350  02 
0.0 

-0.1363372757902092D  00 
0.230621332*8728560-02 
0.96577*57756867870  01 
-0. *4664676585693710  02 
0.0 

-O.1373817O7264J406D  00 
0.230651701*01**070-02 
0.9639*249600059260  01 
-0. *503**571392*5600  02 
0.0 

-0.13835267859799780  00 
0. 230 60247963**1060-02 
0.9618907030288917D  01 
-0.45389966965753960  02 
0.0 

-0.13925073961265130  00 
0.2307 13*1752751590-02 
0.9596219251257*260  01 
-0.45731079230332060  02 
0.0 

-0.1*007645283879810  00 
0.2307**58533*23510-02 
0.95713891351237890  01 
-0.460576721527*0000  02 
0.0 

-0.1*083039331838600  00 
0,23077597322355200-02 
0.95*4****299546740  01 
-0.4636962910134855D  02 
0.0 

-0.1*15131*777905970  00 
0.23080757128335510-02 
0.9515*1309373**370  01 
-0.46666838613706490  02 
0.0 

-0.1*21253139974*360  00 
0.23083936952383310-02 
0.9*8*3232746325680  01 
-0.*69«919*4132e608D  02 
0.0 

-0.1*266750018007370  00 


-0.507*01392019193*0-02 
0.6246*6539250*5800-01 
-0.196003**032118820-02 
-0.259891306*782**00  01 
C.2068999999999986D  02 
-0.43835156940*90010-02 
0.62270697013689370-01 
-0. 19 195369672178*90-02 
-0.24479466206813830  01 
0.20989999999999870  02 
-0. 3699335506*71*730-02 
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-0, 188171*3881*17670-02 
-0.229610215786850*0  01 
0.21089999999999870  02 
-0.30215585167352860-02 
0.61894260*764*2130-01 
-0.18*67005552862070-02 
-0.2143*33285**72500  01 
0.21189999999999860  02 
-0. 2350265135820747D-02 
0.617112201*2714530-01 
-0.181*5981266866890-02 
-0.19899939832950*00  01 
0.21289999999999870  02 
-0.16855313251628*30-02 
0.61531241*967*6040-01 
-0.1785*7506862052*0-02 
-0-1835838613761655D  01 
0.21389999999999860  02 
-0. 1027428085*605350-02 
0.6135*02*76*560260-01 
-0. 17593615967303*00-02 
-0.16810219268311*30  01 
0.21*89999999999660  02 
-0.37602573509587490-03 
0.611792691*80907*0-01 
-0.17362*75888166690-02 
-0.152559903952391*0  01 
0.2158999999999986D  02 
0.268613821537727*0-03 
0.6 100667696620 11 20-01 
-0.171608053*8292670-02 
-0.1369625*772283890  01 
0.21689999999999860  02 
0.90642883620335700-03 
0.60835957971329970-01 
-0. 169876*0837828610-02 
-0.12131571*183**010  01 
0,21789999999999860  02 
0. 1537361*679*82230-02 
0.60666833779369850-01 
-0.  16841572*028*5350-02 
-0.105625030*1249330  01 
C. 21889999999999850  02 
0.21613567*80498050-02 
0.604990*23*5523110-01 
-0.167207*2551558*50-02 
-0.898961653231*5640  00 
0.2198999999999985D  02 


0.23180291673*77560  03 
O.52OOOO0OOC0OOOOOD  03 
0.10156573439553600  0* 
0.0 

0.3999170C00072039D  0* 
0.2327*62975*243800  03 
0.52000000000000000  03 
0.10109229*10770190  0* 
0.0 

0.3999165619*6111*0  0* 
0.23368606728973780  03 
O.52OOO00CO00O0OOOD  03 
0.100616*05946*1*00  0* 
0.0 

0.39991612361838*00  0* 

• 0.23462203010418660  03 
0.52000000000000000  03 
0-1001382217516731D  0* 
0.0 

0.39991568503*71000  0* 
0.235553992991905*0  03 
0.52000000000000000  03 
0.9965789*187850380  03 
0.0 

0.3999152*620570730  0* 
0.236*017658*767120  03 
0.5200000000000000D  03 
0.99175576689716370  03 
0.0 

0.39991*6071*191560  0* 
0.237*05161*637*270  03 
O.52O0OOCOOOO00COOD  03 
0.98691*23*08082930  03 
0.0 

0.39991*36785378860  0* 
0.238323995537*9960  03 
O.S20000000C000CO0O  03 
0.98205589155037860  03 
0.0 

0.39991392835168630  0* 
0.23923B08667B0327D  03 
C.S2000000000000000  03 
0.977182293*86*6*80  03 
0.0 

0.399913*886*586600  0* 
0.2401*7256*1176600  03 
0.52000000000000000  03 
0.97229499958*10130  03 
0.0 

0.3999130*87*6*8500  0* 
0.2*105132918719960  03 
0.5200COOOOOOOOOCOD  03 
0.96739557447373690  03 
0.0 

0.39991260866357390  04 
0.2*195013237885900  03 
0.52QOOOQOOOOOOOOOO  03 
0.962*8558717838820  03 
0.0 

0.399912168*0705010  0* 


0. 2308713 578809 152D-02 
0.9*512032920339280  01 
-0.4721659546068673D  02 
0.0 

-0.1*31*032437550290  00 
0.23090352621973*90-02 
0.94UC81618750421D  01 
-0.474689459B409062D  02 
0.0 

-0.1435***1392016900  00 
0.23093586*33812720-02 
0.937696686**775900  01 
-0-4770615551715315D  02 
0.0 

-0.1*3880*0*916725*0  00 
0.230968361970 15160-02 
0.93399*7760*388770  01 
-0. *792813693*926720  02 
0.0 

-0.1**1*89*17*381030  00 
0.231001008789650*0-02 
0.9298993145169379D  01 
-0.4813*816*92636080  02 
0.0 

-0.1*435067659623150  00 
0.23103379**1383390-02 
0.9256151951391770D  01 
-0. *8326113862260680  02 
0.0 

-0.1*«*8626905*5*1«D  00 
0.23106670640689910-02 
0.9211*5319393725*0  01 
-0.48501962171224930  02 
0.0 

-0.1**55638568296820  00 
0.2310997*028368110-02 
C. 916*9259586650860  01 
-0.486622980*0550920  02 
0.0 

-0.14*56169965468510  00 
0.231 13267951333200-02 
0.911659939233*8700  01 
-0.48807063622855030  02 
0.0 

-0.1*4502890*0339290  00 
0.231 16611552303770-02 
0.90665026933666050  01 
-0. *69362066*3109070  02 
0.0 

-0.1**3806*330020850  00 
0.231199*3770176300-02 
0.901*66510358*3180  01 
-0.49049680434286300  02 
0.0 

-0.1*4  19564935485800  00 
0.231232835*0403030-02 
0.89611159004799870  01 
-0. *91*7**3978089370  02 
0.0 

-0.1*39*660*9*016520  00 


0.27783623«05«6651D-02 
0.60  3323«24U88191D*01 
*0.166 228 S2«S3S29770-02 
*0.7«13«838S7382381D  00 
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O.60166S1787346676D-01 
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0.2218999999999989D  02 
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-0. 16989S7963959933D-02 
-0,92536829920377530  00 
0.2228999999999983D  02 
0.95876683065789700-02 
0.59636781005939650-01 
-0. 16937554669957790-02 
*0.26710933221689990  00 
0. 22389999999999890  02 
0.51768725382195290-02 
0.59672598393500160-01 
-0.16900250805808720-02 
-0.10872658431853210  00 
0.22989999999999830  02 
0,57591058905505830-02 
0.59508757379909130-01 
*0. 1636852 187527509O-02 
0.49716482879691680*01 
0,22589999999999890  02 
0.63393578716333580-02 
0. 593952239 89S6808D-01 
-0. 16337976601665390-02 
0.20816953669202570  00 
0.22689999999999890  02 
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0.59182009150390280-01 
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0.22789999999999820  02 
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0.52990208399778650  00 
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0.58856812033698570-01 
-0. 16207105522691300-02 
0.68308211299285120  00 
0.22969999999999830  02 
0.65653956609603910-02 
0.58695086797299160-01 
*0,16134618279029090-02 
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0.2306999999999983D  02 
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0.23266698974407000-02 
0.5134814163786050D  01 
-0.37064007570595070  02 
0.0 

-0.77552318664444000-01 
0.2326921212849239D-02 
0.50320368669304470  01 
-0.36472737074090190  02 
0.0 

-0.75170547882472700-01 
0.23271684671221480-02 
0.492882S922S01063D  01 
-0.35869758201532590  02 
0.0 

-0.7275949377330120D-01 
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0.242SH8209773353 90-01 
0.5557764H32SMU40-01 
-0. *09822290790992 10-03 
0.62018592S1006155D  01 
0.268899999999997SD  02 
0. 2*5380 S382327S97D-01 
0.5553189663638*520-01 
-0.5077021 5138169580-03 
0.631*0*23*69336370  01 
0.26989999999999730  02 
0.2481*909530007820-01 
0.55*75589529485250-01 
-0.621008*1119675020-03 
0.6tt2«203*«87009291>  01 
0.27089999999999740  02 
0.25085*0*152295210-01 
0.55*07183333132000-01 
-0.7*9658660 17672880-03 
0.6532308510*688380  01 
0.271899999999997*0  02 
0.253*95528960*3550-01 
0.55325153557097910-01 
-0.893431*628872**90-03 
0.663832*085*271580  01 
0.272899999999997*0  02 
0;256C737012019932D-01 
0*55228004832950260-01 
-0. 10519658757562020-02 
0.67*221732612*6070  01 
0.273899999999997*0  02 
0.2S8S886933928939D-01 
0.5511*284620325300-01 
-0. 122*76261336*1110-02 
0.68*39560323*32010  01 
0.27*89999999999730  02 
0.2610*0632305162*0-01 
0.5*982597913857270-01 
-0.  1*111868683  5*3680-02 
0.69*35086562735330  Cl 
0.27589999999999720  02 
0.263*2963629998730-01 
0.5*831618586091110-01 
-0. 1610*727669575190-02 
0.70*084*29018393*0  01 
0.27689999999999730  02 
0.26 575581 575671220-01 
0.5*660 1042046576 10-01 
-0.18217294196224470-02 
0.713593272*1281060  01 
0.27789999999999720  02 
0.2680192718171*610-01 
0.54*669071671*7250-01 
-0.204394850*1580870-02 
0.72287444V63369S4D  01 
0.27889999999999730  02 
0.270220101*7123940-01 
0.5*25098620*455920-01 
-0.22760132974**6560-02 
0.731925063*0991700  01 
0.27989999999999720  02 


0.27671029006780500  03 
O.S2000000000000000  03 
0.7*130201706*82010  03 
0.0 

0.3998905*41**85750  0* 
0.27718'’61322685090  03 
0. 52000000000000000  03 
0.737807687729*25*0  03 
0.0 

0.399890103995521*0  0* 
0.27765*51711809530  03 
0.5200000000000000D  03 
0.73*376*9713249600  03 
0.0 

0.39968966393735980  04 
0.27811096645435790  03 
O.S200000000000000D  03 
0.73100954685665290  03 
0.0 

0.399889223970561S0  C4 
0.27855692822588700  03 
0.5200000000000000U  Oi 
0.72770791792465110  03 
0.0 

0.399888784C9515340  04 
0.27899237168717370  03 
0.52000000CC000C00O  03 
0.72447267046486260  03 
0.0 

0.39988834431100370  04 
0.27941726634398550  03 
0.52000000000000000  03 
0.72130484338287620  03 
0.0 

0.39988790461782590  04 
0.27983159194061330  03 
0.52000000000000000  03 
0.718205454C394303D  03 
0.0 

0.3998874650151821D  04 
0.28023531844732400  03 
0.5200000000000000D  03 
0.71517549793504420  03 
0.0 

0.399887C2550248680  04 
0.280628426Q480136O  03 
0.52000000000000000  03 
0.71221594840086200  03 
0.0 

0.39988658607901080  04 
0.28101089512805050  03 
0.52000000000000000  03 
0.7C932775629662000  03 
0.0 

0.39988614674388510  04 
0.281382708262307*0  03 
C. 52000000000000000  03 
0.7065118*971553350  03 
0.0 

0.399885707*9610470  0* 


0.2327*115798820660-02 
0. *82520*5851949520  01 
-0.35255264383077850  02 
0.0 

-0.70319796621779500-01 
0.232765C 4720776 160-C2 
0.472119S967920631D  Cl 
-0.34629452596699080  C2 
0.0 

-0.67852C9S579952700-01 
0. 23278850660090870-02 
0.46168230471911660  01 
-0.33992523314121110  02 
0.0 

-0.65357026951926100-01 
0.23281 152853537460-02 
0.45121086639640320  01 
-0.33344680442294800  02 
0.0 

-0.62835226278778200-01 
0.23283410551907280-02 
0.44070755262244380  01 
-0.32686131262290340  02 
0.0 

-0.6028732742337044D-01 
0.23285623C2025523O-02 
0.43017*62112090910  01 
-0.32017086370365550  02 
0.0 

-0.5771396285*907120-01 
0.232677895381*0*10-02 
0. *1961431675675350  01 
-0.31337759615590870  02 
0.0 

-0.55115763733108170-01 
0.23289909399862*40-02 
0.40902887174585650  01 
-0.30648368034069900  02 
0.0 

-0.52493359991862370-01 
0.23291981914692980-02 
0.398420505857928SD  01 
-0.29949131784730310  02 
0.0 

-0,498*7380422235610-01 
C.232940064U7103100-02 
0.38779142661247130  01 
-0.29240274083461060  02 
0,0 

-0.47178*52754715700-01 
0. 23295982216985510-02 
0.3771438294676001D  01 
-0.28522021131120260  02 
0.0 

-0.444872037*0580530-01 
0.23297906699871980-02 
0.3664798980015*8*0  01 
-0.2779*602046320960  02 
0.0 

-0. *1774259232281120-01 


0.272 J5837902831230-01 
0.5*011*16712792200-01 
-0.2516709051*985460-02 
0.7*07*231860150950  01 
0.28069999999999720  02 
0.27*43*2*221133270-01 
0.53747399985915570-01 
-0.276*73*59078079*0-02 
0.749323*858332*530  01 
0.28189999999999720  02 
0. 27644793515534080-01 
0.53458271232362060-01 
-0.30187149904121210-02 
0.75766598392617890  01 
0.2B28999999999972D  02 
0.27839964039203710-01 
0. 53143506277229400-01 
-0.32772151796666870-02 
0.765767*0851216810  01 
0.2838999999999971U  02 
0.280289*6287125190-01 
0.5280272686*331660-01 
-0.353875*301993*5*0-02 
0.773625**138625670  01 
0.28*89999999999710  02 
0.2821 1752973156*20-01 
0.52*3570**91966160-01 
-0.380182065206*2310-02 
0.781237785383885*0  01 

£80 


C.2817438502033677D  03 
0.52000000000000000  03 
0.70376913369598680  03 
0.0 

0.39988526833*53250  0* 
0.28209*30786986890  03 
0.5200000000000000D  03 
0.701100*899*087*30  03 
0.0 

0.39988*82925790390  0* 
0.282*3*07033*12020  03 
0.52000000000000000  03 
0. 69650677654552030  03 
0.0 

0.39988439026*83020  0* 
0.282763128807*6510  03 
O.520O00C0O0000O00O  03 
0.69598862773959980  03 
0.0 

0.39988395135380330  04 
0.28306147662606680  03 
0.52000000000000000  03 
0.6935474536*606660  03 
0.0 

0.39986351252319970  0* 
0.28338910923818210  03 
0.52000000000000000  03 
0.691183**00*95*020  03 
0.0 


0.232997852271*5950-02 
0.35580180*08671170  01 
-0.270582*8793500290  02 
0.0 

-0.390*02**207928050-01 
0.233016111862*9700-02 
0.3*511170795535350  01 
-0.26313196106325*00  02 
0.0 

-0.36285781622184*80-01 
0.23303385980685*80-02 
0.33**1175607070090  01 
-0.25559681378977*10  02 
0.0 

-0.33511*92130512310-01 
0. 23305109031206830-02 
0.32370*0801*829370  01 
-0.2479794**97*27820  02 
0.0 

-0.30717995090202270-01 
0.23306779773998020-02 
0.31299079862919710  01 
-0.2402822769353201D  02 
0.0 

-0.27905908725150390-01 
0.2 3308397662846760-02 
0.30227*0170*000500  01 
*0.23250775511314700  02 
0.0 


Sample  Output  — FDR2 


in  coiBiff  u tuoinxcu  nia  ic>it  t/ii  or  ii  ii  tut  mi 


IDS  • S exia  0.3133000  PLOn  0.0 
iHPbTa  0 CH2>  l.OOOJOOO  PM16H-  O.MOOOOOOO  0* 
IPLOT-  0 €XJ-  S.ODOaOOO  CDLOka  0. 300000000-01 
lObKCMaO  IX««  3.0000000  COHIGK^  O.tOOOOOOO  00 
MCIRIOO  K«3«0  0-159.0  OHO-  O.OJ  rOOOOOOOO-02 

MTH  ■ a lexis  1 lexf-  a iex3a  3 iex«- 


TlX-  0.0 

TOOfa  0.000000000-00 
MTXOC*  O.tOOOUOOD-OT 
6-32.20UOOOO 

IMOOELItla  0 


IMOOCLtala  0 IMOOCLIlla  0 IMOOELIOta  O tNOOCktSt-  0 IMUOELfOi-  0 

INC0CL4?I«  0 IMOOCLIDa  0 IMOOELIOI*  O I NOOCkt  1 0) -0  IMODCLIIII>0 

tnccei.t  lai-I  IHOOELI  131-0  IMOOEC(1«>-0  l•«OOEL(  I5I«0  |MUOELII6i-e 

iHcoEt.(iri-o  iHcoEE<to>-o  iPiii-  0 ip<ai-  o iPij)-  0 iP(«i>  0 
IPI91-  0 |P<*I-  O |P4rt«  0 IPtOI-  0 IP401-  0 tPllOt-0  IPIIII-0 

IP<lt>-0  IP(l3)-0  IPIIOI-0  IPII9)-0  IP(l»»-0  IP<l2t-0 


I-  2.e339ri*0  00 

l>  0.0 

• l.ttOOOTIO  03 
I— a.l490«290  00 
1-  0.0 

I-  i.sioooooD-aa 

I-  0.0 

I-  t.fooissou  00 

!•  0.0 

!•  a. 03000090  01 

• 0.0 


■«T<  II-  0.0 
■GTI  2>a  0.0 
ocri  31-  0.0 
aCTI  o-  0.0 
«G1(  31-  0.0 

■ OK  01-  0.0 

■OTI  rt-  I.OOOOO-IT 
■OK  01-  0.0 
■OK  9>-  I. 00000-10 
kOTtlOl-  0.0 

■ OK  III-  0.0 


II-  0.30000000  00  ■0TII2I-  0.0 


■ 0.0 


■Of!  Ill-  0.0 


iPf iai-0 

coMtNt  II-  a.oTsooob  00  cp-AHi  II-  a.orooooo  oo 

CRHiNi  ai-  0.0  cPMxxi  at-  o. o 

COHlNl  31-  I.I20000D  03  CAMXXI  II-  1.1202000  03 

CRHINI  01  — 2.IT2900D  00  CRMXol  01—2.1005003  00 
CRMINi  01-  0.0  CRMXXl  SI-  0.0 

CRRlNl  01-  3.0150000-02  CRRXXt  01-  3.5050000-02 
CRRINI  Tl-  0.0  CRHAXI  71-  0.0 

COHINI  01-  1,2075000  00  CXMOXI  51-  1.3000000  00 

CRRINI  Cl-  0.0  CRMXXl  91-  0.0 

CRMiMItOI-  2,0100000  03  CRMXXl 101-  2.0500000  03 

CRNINIItl— S.OOOOOOO-bt  CRMXXIIII-  5.0000000-01 
CRNINIiai-  0.2500000  00  CRMXXl 121-  0*3000000  00 

CRMINI  131— 5*0300000-01  C0MXKI13I-  0.0 


O ■IN«  XREX  • 155.00000  P3< 
O REPERERCf  DEN5IT7  « 0*002: 
O XCCtLCRXTICN  OOE  TO  60X«1 
O TUTXL  test  time  - 2C.0< 


00  SLU6/PT— 3 < 

T • 32.2000  PT/0ECOO2  < 
00  SECUNJ5  < 


INITIXt  INPUT  DXTX  lECI 


PRCCRAN  CCCPi  II 


cxrx  pcint 


time 

I5EC5I 


0.0 
0.010 
tl.020 
0.  J30 
0.040 
0.000 
0.050 
0.100 
0.  120 


0.150 
0.220 
0*200 
0.300 
0.340 
0*42  0 
0.500 
0*500 


20 

21 

22 

23 

25 


0.000 

0*740 

0.540 

0.940 

1.040 

1.143 

t.243 


1.4411 

1*040 

I.C40 

1.740 

1.540 

1.940 
2*040 

2.140 
2*240 

2.340 

2.440 

2.540 
2*043 

2.740 

1.540 

2.940 

3.040 

3.140 

3.240 
3.  340 

3.440 

3.540 

1.040 
3*740 
3.540 

3.040 
*,040 
0.140 
0.240 
0,340 

4.440 
0.540 

4.040 

4.740 
4.043 

4.940 

5.040 

5.140 

5.240 

5.340 


I 


I 


■EIGHT 
ILOE  I 


PITCH  XnGLC  j PITCH  RXTE 

IHX0IXN5I  I IRX3I4N/5ECI 


AtXSPECO 

1PT/5ECI 


3995*9959 

3099*9905 

3999.9903 

3999*9974 

3999.9907 

3999.9959 

3999.9952 

3930.9944 


3999.9900 

3999.9005 

3999*9070 

3999*9540 

3999.9810 

3999*9700 

3999.9750 

3999.9720 

3990.9052 


3999*9007 
3999. 9 5d9 
3999*9531 

3999.9403 
3999.9455 
3909.9417 
3C9V.9350 
3999.9341 
3999.93J3 
1999.9295 
3999.9227 
3999.9159 
3999*9151 
3999.9113 
3999.9074 
3999.9030 
3999*5990 
3999,5959 
3999.0921 
3999,0003 
3999.5044 
3999.0000 
3999.5707 
3999*0729 
3999. 0091 
3999*0051 
3999.5014 
3999.0575 
3999*0517 
3999*0490 
3999,0459 
3999.5421 
3999.0302 
3999.0344 
3999.0305 
3999.0207 
3999*0225 
3999.0109 
3999.0151 
3999.0112 
3999.0074 
3999.0035 
3999.7997 
3999.7955 


0.1020379 
0. 1027041 
0*  1027750 
0.  1020400 
0.  1*291 09 
0.IOJU070 
0. 1032222 
0* 1033521 
0. 1039474 
0.  lo371  03 
0* 1-40702 
0. 104-557 
O. 1040505 
0*1052703 
0* 1057214 
0. 1000092 
0. to70902 
0* 10000*7 
4.1099920 
0* 1712547 
0*1729350 
O.  1747200 
0. 170*292 
4.1700330 
0.  IG07376 
O. 1*293*9 
0. IU5227I 
4. 1570037 
0.  1943024 
O. 1V25973 
0.  1952454 
0.  I '170500 
0*2000175 
4*2034127 
4.34*2040 
4.20VI5-5 
0.21 24950 
4.2190735 
0*215453- 
0.2211224 
4.224I0S0 
0.2272000 
0. 2343047 
0.2334C4I 
0.i3b‘i7tS 
4.2390772 
4.2427774 
4.2450655 
0.2459305 
4. 2514904 
0*2550100 
4.2500121 
0.2049721 
4* 2-30910 
0. 2-0 7000 
0.3095927 
0.2723053 
0*2750002 
0.2777335 
0.25032  ID 
0.2020309 
0.2052012 
0.2076502 

0.  2921375 
0.294294* 
4.2902722 


0*0007455 
O.OOOMSO] 
0.4070259 
O.0071O91 
0.0073041 
0*  0075512 
4.4075571 
0.0001310 
0.0004053 
0*0000777 
0.0492107 
0.0097544 
0.0102059 
0.4100119 
0.01 13320 
0.0123500 
0.0133020 
0.0143440 
0.0153039 
0.0102397 
0.4173755 
0.0IO4735 
0.0195319 
0.0205494 
4.0215241 
O. 0*24*51 
0.0233414 
0. 0241 H20 
0,0249702 
0*  0257229 
0*  0204215 
0.0270710 
0*0276714 
0.0203234 
0.0207274 
0.0291020 
0.0295OVO 
0*  0299475 
0.0302503 
0.0305159 
0.0307203 
0.0300572 
0.0309900 
0.0110009 
0.0310730 
0.0310109 
0.0309510 
0.0300150 
0.0300310 
0.0303909 
4*0101102 
0.029705* 
0.0294000 
0.0209012 
0*0205110 
U.0279993 
0.0274444 
0-0200479 
0*0202107 
0.0255335 
0.02401 72 
0.0240027 
0.0212707 
0.0224423 
0*0215752 


47.3502 
4 7*5009 


47.9311 


40. 0424 


50.0073 

50*4100 

50*01 70 


51.5921 

51*9053 


52,0020 

59.0201 

53,3590 


51.9935 

54*2979 


4,5094 
5.1391 
5.39  79 

0.1 099 
50.3241 
5**53 55 
56,7221 
50.9050 
57.0773 
57.2390 
57.9904 
57.5314 
57.0629 
97.7039 
57*5944 
97*9999 
50.0500 
50.1709 


50.9499 

50.9405 

55.4140 

55.4551 

59.4570 

55.9127 

55.9300 

50.5410 

55.5400 

55.5441 

55.5902 

55.5220 


661 


662 


663 


1*0 

tot 

lot 

l*> 

too 

l«ft 

loo 

tor 

ICO 

i»« 

tro 

171 

irt 

171 

170 

170 

ITO 

177 

170 

ir« 

loo 

lot 

lot 

103 

loo 

100 

100 

107 

loo 

100 

100 

Itl 

i«a 

iOJ 

too 

lOS 

loo 

1*7 

too 

10* 

too 

tel 

tot 

tOJ 

to* 

too 

to* 

t07 

too 

to* 

tio 

til 

tl« 

tl3 

tIO 

tis 

tio 

tl7 

tIO 

II* 

tao 

tti 

tat 

ttJ 

at* 

at* 

tao 

aar 

too 

tao 

too 

7JI 

as2 

c33 

rjo 

as* 

ajo 

037 

130 

t3* 

too 

a«i 

tot 

tot 

to* 

tot 

too 

r*7 

too 

a«« 

too 

aoi 

act 

ats 

to* 

too 


t»7 

to* 

taO 

tot 

tC3 

to* 
a 70 
an 
ait 

i7o 

877 

art 

17* 

toe 

aoi 

aoa 

fo« 

a*o 


k.690 
U 7*0 
»*B*0 

k, *90 
1*0*0 

l. 100 
1.  2*0 
I.JVO 
I.*** 
».0*0 
1*00  0 
I*  700 
1*0*0 
1*090 
1*0*0 
• •IVO 
**2V0 
1.3*0 
I*  0*0 
I.OVO 
1.0*0 
ii.r** 
1*0*0 
»**«o 

7*0*0 

r.ivo 

r*2«o 

P*3*0 


7.0*0 
7*<i*0 
7*  7*0 
7.090 
7***0 
O.OVO 
O.IVO 
0*190 
0.3*0 
0*4*0 
0.0*0 
o.»«o 

0.7*0 


I 9*0*0 
i0*l90 
10.1*0 
.*•3*0 
.*.•*0 
,*.»*0 

10.000 
l*.7»0 
l«.**0 
IV*  990 
10*090 
>0.193 

to.tvo 
>0.3*0 
ru*o9o 
!0*»*0 
!0**«0 
! 0.7*0 
ro.090 
to*  900 
!1*0*0 
tUlOO 
ti.aoo 
tl*300 

11.000 
tl.O*M 
11*000 
t|*7«0 


1.0*0 
1*000 
1*1*0 
r*  aoo 

t*300 
I*  000 

uo** 

I*  0*0 
1*700 

t*o«o 

l.*VO 
1.000 
I*  1*0 

uaoo 

1*100 

l*«00 

l.ovo 


7*0 

OVO 

■7*0 

0*0 

1*0 

2*u 

3*0 

aoo 

^*0 

0*0 


o.ooaaosoo 

0*002av»7l 

0.0022*970 

o.ooaaosao 

0.0022*900 

0*00219002 

0*00229011 

0*00229021 

0*00219031 

0*00229041 

0*00219093 

o*ooat«*o9 
o*ooaa««70 
0*002290*1 
0*00229700 
0*00229710 
0.00229733 
0* 00119740 
0*00229763 
0* 0022*77* 
0.0017*7*0 
3*00219013 
0*00279030 
0*0022*04* 
0.002200*7 
0.0022900* 
0*00229*00 
0»002t*92* 
0*0022**40 
0.00229**7 
0.00229*09 
0*00230010 
0*00230033 
0*00230099 
0*00230079 
0*00230102 
3*00230120 
0*00230191 
0*00230170 
0*00230201 
0*00230224 
0*00230292 
0* 0023077* 
0.00230JO* 
0*03230333 
0*002303*0 
0*00230 300 

0*00230444 
0*00230473 
0*00230902 
0*00233932 
0*002109*1 
0*00230991 
0.30230621 
0.032304S2 
0.032306M2 
0.00230713 
0*00230749 
0.00230776 
0*30233000 
0.003300J9 
0*00730071 
0*00230934 
0.00236*36 
0*302309611 
0*00*31001 
0*00231034 
3*0023l0o7 
0*00231  too 
0*00231 133 
0*002  31  IcC 
0*00231 IV* 
0.30231233 
0«0023l2»e 
3.00231330 
0*03211333 
0*00231347 
0*30231401 
0*00731434 
0*e0t314«O 
0*002.31  901 
0*00231939 
0*0323199* 
0*00231402 
0*00231939 
0.002JI94* 
0*03231  rot 
3*30231739 
0*09231 749 
0*00231002 
0*30231 639 
0*0023IC47 
0*03231900 
0*00231933 
0.002319»9 
0*00231*97 
0*00232029 
0*30t 32061 
3.00212093 
0*03232124 
0*03232199 


7*0 

3*3 

*90 

0*0 

193 


>9*0 

>693 


0*00232196 

0*00232217 

0*00232247 

0*03232277 

0*00232307 

0*00232337 

0*00232349 

0*00232399 

0*30232424 

0*00232492 


1 9* 0*0 


.290 

>390 


>9*0 


>7*0 


090 

1*0 

290 

390 

4*0 

990 


0*03232900 

0*00232934 

0*00232943 

0*0023294* 

0*00232019 

0*00t32441 

0*00232907 

0*00232992 

0*00232717 


0*00232012 

0*00232034 

0*00232099 

0*00232070 


0.009*9*3 

0*3044420 

0*0030992 

0*0033999 

0*00202*0 

0*0022«99 

0*0017029 

0*001272* 

0*000773* 

0.0002797 

0*07*7000 

3*0793079 

0.07003*1 

3.0703670 

0*0779004 

0.0770099 
0*0799706 
0*0761370 
3*0797112 
0*3792910 
0*0749767 
0*0744609 
3*0743490 
0*0736403 
0*0732701 
3*0720*24 
3*0729120 
3*07213*9 
3*0717670 
0*0714023 
0*3713429 
3*3706470 
6*0703340 
3*06*9932 
3*0*94933 
0*3693104 
0*0699404 
0*360**3* 
0*0*43.39 
3*0690206 
3,3977104 
0*397.141 
9*097114* 
0*0994709 
0*0609323 
0.06924V1 
0*069*714 
0.3696993 
0*3694320 
0*3691719 
0*0449166 
0*0644669 
3*0644229 
0*06410.4 
0*0639 SI  4 
0*363723* 
0*3439014 
3*06320.6 
3*3430729 
3*0624493 
3*0626420 
0*  342.447 
3.0422737 
0*0620*07 
0*3610943 
3*3417112 
0.04ISJI2 
0*361 3S.0 

3*34117*3 
3*3610367 
3*0496143 
0*3636460 
0*34949*3 
3* 0491323 
0*0601469 
3*0609014 
0*39*0360 
3*0994729 
e.3936090 
0*0993492 
3*3991920 
0*39*0102 
3*9900960 
0*3966091 
0*0949342 
0*3903744 
3*0942190 
0*0900992 
0*0979049 
3*0977922 
3.397632* 
O* 0974969 
0*3973146 
0*0971767 
0*0970.34 
3*393*191 
0*0967*29 
3*3966769 
0*0969669 
0*396.432 
3*0963670 
0*3962700 
3*0961969 
0*0961224 
3*3960990 
3*099*969 
0*099*444 
3*0990992 
0*0990609 
0*3996270 
0*6690036 
3*3997777 
4*0097967 
3*0997427 
0*9697209 
3*0937161 
0*0997012 
0*3996896 
0*  0994669 
0*3666436 
0*0996144 
0*0999776 
0*099931* 
0*0994796 
0*0994072 
0*0991292 
0*0992200 
0*0991143 
0*0949026 
6*0940316 


920*00 

920*00 

920*00 

920*00 

920*30 

920*00 

623*00 

920*00 

920*00 

920*00 

920*00 

920*00 

920*00 

020*00 

920*00 

920*00 

920*03 

920.00 

920.03 

920*09 

920*00 

920*00 

920*00 

920*00 

920*00 

920.00 

920*00 

620*00 

920.03 

620*00 

920*00 

920*00 

920*00 

920*03 

920*00 

920*00 

620*00 

920.00 

520.00 
920*30 

920.00 
920*00 
920*00 
620*00 

920.00 
923*00 
920*00 
620*00 
920*00 
970*00 
620*03 
920*00 
920*00 
620*00 
923*00 
620*30 
920*00 
920*00 
923*00 
620*00 

620.00 

920.00 
StO.OO 
920*00 

620.00 
920*00 
920*00 
920*30 
923*30 
620*00 
920*03 
920*00 
620*00 
920*00 
920*00 
920*00 
920*00 
920*00 
620*00 
920*00 
920*00 
920*00 
920*00 
920*00 
920*00 
920*00 
920*00 
920*00 


920*00 

920*00 

626.00 

920*00 

920*00 


623.00 
929*00 
920*00 

620.00 
920*00 
920*00 
920.00 
620*00 
920*00 


520* 00 
620*00 

820*00 

920*00 


920* 00 
620*00 
920*00 
920*00 
920*00 


920*00 

620*00 

920.00 

920*00 

920*00 

520*00 

920*00 

920*00 

920.00 

920*09 

920*00 

920*00 

920*00 

520*00 


664 


0.002J2S(,» 

0*l>b292«r9 

J.Q0222«va 
a*002JJOI6 
A.U022J03* 
0.0U233U:.I 
«*0  02330f.B 


-3*UO3ft0ia3l 

•0.i)i>37r072l 

-0«ga373'#a2l 

-0»0J]70S93a 

-iJ>UuJft77«&9 

-J.u03etft3in 

-»),no3SSi2J« 

->0«0a3*bl232 

-i)*00342«3IM 

-3.i033t79l7 

-0*003244322 

-J.U4]I2I7«4 

-0*00300U07h 

-J*bJ207V321 

-3.0027bV«b4 

-0.0029242IH 

-g*00224434u 

-0.  I02072«I9 

•3*i>ai03HSt.l 

-0*30 l«S3o4s 

-3*001411747 

-J.O0H47210 

-0.0009l!I93a 

-0*3037<760ll 

-I*3li0a3l74>« 

-0*900409723 

-0»90QJ7u92i 

-0*000274067 

-3*900232071 

•0*000  I 0401)4 

-3*393130209 

-'3«30312VIOO 

-3*u0OI60499 

-0*030194902 

-e*0902<  0266 

-0*330346900 

-0*  3 I0490923 

-0*000673907 

-0«0007t J2b7 

•9*000047041 

-3*  301 0369  99 

-o*OOI2l(  142 

-3*031400716 

-3*00la00336 

-9*03l 012603 

-3* 13202*613 

-0*332243616 

-3*3 32469004 

-3*332073644 

-3*032U«7709 

-3*103116474 

-3*033]lll«4d 

-J*30364|6o6 

-0*  9U174H2S1 
-3*k>3Jv«924'> 

-9.00411229] 

-3*334674462 
-3*U04«I6276I 
-3*  10601 0923 
-3*039l4 I34v 
-3*306304272 
-3*006439793 
-0*U066sd2J7 
-0*3966d9946 

-3*309914902 
-3*334019230 
-3*3041 10697 

•3*034136177 
-O.U043'133J3 
-3*306470762 
-3*336641964 
-9*336(1*3392 
-0*304  723341 
-3*b3bU32j44 
-J*30tflt)3u04 
-9*30696«1«4 
-0*O3793a90B 
-3*307113201 
•3*337190663 
-9* 107267093 
-0.0073*6b2J 
-0*037422016 
-0*337490603 
•3*907374429 
-3*107660227 
-3*007724607 
-3*307797669 
-6*337969000 
-3*007930626 
-0*030006426 
-0*000073330 
-3*3001  It  304 
•b*90bl39337 
-0*030243991 
-9.000293700 
-0*bOa3J9S13 
-3*3  0030  3697 
-0.000*17023 
•0.300*40200 
•3*400474326 
-0.000499019 
-0*306910262 
-0*000620004 
-0*036924260 
-9.006923090 
-9*000916444 
-0*030604991 
-0*bb»467906 
-0*300466400 

-0.300371601 

-0*000331070 


I 1600*00  i 
I 1000*00  i 
I 1000*00  I 
I 1003*00  I 
I 1003*00  I 
I 1063*06  I 
t 1006*30  I 
I 1600.01  I 
I 1033*01  I 
I 1003*01  I 
I 1003*02  I 
I 1003.03  I 
I 1306*34  I 

I 1300*09  I 
I 1000*07  I 

I 1000*11  I 
i 1300.16  I 
I 1000*22  I 
I 1003*30  I 
I 1000.39  I 
I 1003.93  ( 
I 1009*69  I 
I 1000*60  I 
I 1631*10  I 
I 1001*36  I 
I 1601*64  I 
I 1001*96  j 
I 1302*32  I 
I 1032*72  I 
I 1003*16  I 
I 1001*63  I 
I 1004*19  I 
I 1004*71  I 
I 1009*32  I 
I 130**t7  I 
I 1006*66  I 
I 1007*43  I 
I 1060*23  I 
I 1609*07  t 
I 1039*97  I 
I 1010*92  I 
I 1011*93  I 
I 1012*90  I 
I 1014*09  I 

i 1016*21  I 

I 1016*47  I 
I 1017*74  \ 

I 1019*04  t 
I 1320*44  i 
I 1021*01  I 
I 1323.39  j 
j 1324*09  I 
I 1320*40  I 
I 1020.12  I 
I Iu22*.ll  I 
I 1911*66  j 
I I0JJ.3S  I 
I 1336.20  I 
I 1037.10  I 


I 10*3.07  I 
I 10*6.19  I 
I 1047.20  { 
I 1049.49  I 
I 1061.67  I 
j 1691.92  I 
j 1360.21  j 
I 1669.64  I 
1 1063.91  j 

I 1063*31  I 
I I06b.7t  j 
j 1063*22  I 
I 1673.71  j 
I 1373.24  I 
I 1376.79  I 
j 1076.37  I 
i 1303.97  I 
I 1081.60  I 
I lOOw.2*  I 
i 1600.90  j 

I lovi.oe  j 

I I03..27  I 
I 109C.37  I 
I l3iV.69  I 
I 1132**1  I 
I 1109.14  I 
I 1107*07  I 
I 1110*61  I 
I 1113*34  I 
I 1116*00  I 
I 1110*01  I 

I 1121*94  I 
I 1124*26  I 
I ll2o*97  I 
I 1129*67  I 
I 1132*3«  I 
I 1136*03  I 
I 1137*69  I 
t 1140*33  I 
I 1142*94  I 
I 11*9*94  I 
I 1I40.II  I 
I 1190*69  I 
I I16J.I7  I 
I I1S9*6<  t 
I 1190.11  I 
I 1160*94  j 
I 1162*92  I 
I 1169*27  I 
I 1167*99  I 
I 1169*00  I 
I 1172*09  I 
I 1174*20  I 
I 1176**0  I 
I 1170*92  I 
I 1100*90  I 


665 


«3*4.«0 
<3.790 
33.690 
*3.990 
**.090 
*4.1 90 
*4.290 
*4.390 
*4.490 
84.ttV0 
*«.C90 
*4.790 
>*.090 
*4.990 
7b.0<>0 
7S.I90 
24.290 
89. J90 
29.490 
Sb.9«0 
*9.690 
*9.790 

as. 090 


*4.290 
*6.390 
*6. 490 

26.390 

24.690 
*6.790 
*1.690 
*6.990 
*7.090 
>7.190 
S7.290 
*7.390 
2 7.490 
*7.690 
*7.690 
*7.790 

27.690 
*7.990 


te.*«o 

*6.390 

*6.490 


•0.001477646 
•0.00144*066 
•0.001401640 
•0.00l33e9*6 
•0.001307360 
•0*tf0l*«33*9 
-0.001194991 
•0.00113*674 
•0.001966774 
-0.000997774 
•9.000926*43 
•0.000662642 
•0. 000776297 
-O.O007U3416 
-0.000629071 
-O.U00636I95 
•0.900466760 
-9.090416611 
•9.990  366373 
-u. 000*99620 
-3.0903*9324 
-0.000206649 
-3.0001731  36 

•0.900140201 
•0.000136003 
-0.900134447 
-0.900146366 
-J.00UIC96II 
-9.390207936 
•3.090269990 
-9.000327314 
•3. 300*0962* 
•3*000907702 
•0*000621006 
•0.0007*0669 
•>0*030893431 
-0.001961960 
-0.00122*763 
•0.00141 1167 
•3.001610473 
•O.GOI6ZI72V 
-0. >03043949 
•9.903*76013 
•0.002916709 
•0.00* 764736 
•3.303010719 
-3.003277*19 
-0.003636794 
•3.0030016*1 


•47.  OS 
-46.T7 
-*6.47 
-46.17 


-*7.06 

-*6.31 

•*9.90 

-24.03 

-23.26 


M006L  SCLUtIC 


MCOEL  12 

pcint 

74ILUR2S 


PI  a 0.0 
P*  a 6*671 
P3  a -1.00! 
P4  a 0*0 


;6lt9337««2E7C0  1 


CDS  a 4,69371629106393000-03 
COI  a 9,0 

CD2  a 1.39070*630*7346600  00 
C33  a 0,0 

C04  a 1.96726379909610090  03 


664*73200-09 


ICOEL  12  POUND  TO  UE  6LST  PI1 


I 

I CALCULATED  CC^S1ANT  EIAS  IN  ANCLE  OP  A714CK  a -I . 376633 1 060-0 7 
j AMoLC-OP-ATTACK  6|AS  < 6.00-97.  9VPAS9IA-  ANACVSIS, 

I 


I 

I 

I 

I 


INITIALIZATICN  CP  CCEF71CIENT  CCNVERCCNCE  SCHEME  «V  1/3  MOaER  MODEL 
POAmi  P - I.I3390D  044va*l/3 

C3a  1.444960-01  4 -4*367200  00a*  * 0.479630  0I4444*  4 -4.073I30  02OA443  4 1.020040  03*4464 

6HE6E1  V a A tH9PEE0IPT/IECt 

A a ANOLC  OP  ATTACKlIIAOIANt 

PIT  *6606  a 6.T3I6I66630-OS 


CbEPPICIENT  CONVERGENCE  HERATICIN  * I 
MUMMER  CP  COP.PPICIENTS  PASSED  a 0 
PIT  FRPCM  a 7. 39 I 90391 749S4D-06 


PAST 

*•*49462940760  04 
1.092IS7.796360-OI 
•3.070413616060-01 
*•691746974340-01 


*•*9 

1.071 

•1.00( 

*.6Ji 


'RESENT 
4166*6960  04 
9362*7*60-01 
,970390*20-01 
090394330-01 


COEPPtelENT  CONWENCENCE  ITEAATICN  * t 
MOMEER  CP  COEFPICtENTS  PASSED  a o 
PIT  EHPCR  a 7*34429132317670-05 


PAST 

3.4574166*6960  04 
1.076630*27260-01 
•J.0a*970390*2D-Wl 
*•*36690394330-01 


2.46 

1.071 

-3.001 

X.63I 


‘RESENT 
*93037960  04 
>614793060-01 
>26  7664330-01 
010970740-01 




: c.«  ' ’ t -itusi"’.’.;":;'. 

: 


MieSENl  • 

1 ,or8*l 196S3SO-®*  • 

l,*)r«ETSOSO*l>-*l  • 


! coerflcuMT  coNWEwatMCt  iff»»TlOM  0 
. Nun«c®  cr  COtfUCltMS  ^»»st0  • > 


^*»T 

l.«9TtM«ltlTD  0* 
>.«379ara9SMO-oi 


PRC SENT  • 

l,4»»S*34ITaD  04  • 

i.aTooiitrostfr'Oi  • 

-9,004a4101300l>*0t  • 

t»o3T9or*ioa*i>-oi  • 


• • t.4»7ao*.34l700  04 

: <»«.««•  i.«  • • : 

• V!  


2.4072M34SI3D  04  • 
I.O700III7I0OO-01  • 
.9.oftoa4isoa2>o>oi  • 
*,*979070704*l>-0l  • 


I coeoEieUhT  coNVEKoiNce  iitaaiitw  » • 
. MMOCM  Cf  COEOf  ICIi*«3»  • * 

: TiVlu0C0  • 7.34*3*73S7a43.0-»» 


, l»*»7 

, S.4S7a9«343t30  0* 

, |,i|7l»4illM000-<*‘ 

• .3,000a4t90a290-0> 

• *,4J7V97»rJ4*l»-ill 


PNC9EMT  i 

C.4972M349IOO  ••  < 
|.0700tlt7ltl0>01  , 
-*•00 014 1 902400-01  . 
2,*37007070670-0» 


INtUM.  i9f|i**7CS  or  tIFf  CCEFFielENTS 

CL*0*-<>»  7097792 1027209030-02 

CL*  • 0.t*690443i 18033313  01 
CL«X*-0*447907O333»Oi»JOI0  00 
0.20000000000300003  01 


tlf7  CCIFFICie^^**  90O40E  OI974NCI 

CL40—0. 7057798 1027209933-08 
CL*  > 3.b4«.t04430l20J33l3  01 
CL**»-0.«*790763239403*10  00  . 

EXPO*  o.aOOOOOOOOOOOOOOOQ  01 
CLO*  0.0 


UFT  COEFFICIEM  FIT  E**U*-  0.80904704779179000-0. 


model  tCLUTlCRt 


O MODEL  12 

• 

• FCIMT 
0 rOILLOCS 


PO  • 1,79070990409272100  04 

PI  a 0.0 

PP  ■ 1,14004707407947200  03 

P3  > -1.23926219441737300  00 

P4  • 0.0 


coo  ■ 3,4910231029*700000-02  • 

C02  * |t3l7379404»340t700  00  • 

C04  ■ 1^99131369094099300  03  • 


• PIT  EMMO-  7.4041-301P73069300-00 


model  II  FI 


(JUNO  TO  OE  MET  FIT 


• **...  0E6IN  FMCUE9C7 


iN9  fC  AMOLE  of  P7IAC4 


I1C0A1ICM#  I 


lift  COffFICIEMTS  07  LEA9I-900AOC  DISTANCE 


CLAO  P 
CL*  • 
CLA*  • 
EaFI  • 
CLO  • 


-0.341*79399104*9070-02 
q,*3*32343I403724I0  01 
-0.9132190*977009010  00 
0.20417091994002930  01 
0.0 


pnEOytNCT-OIFINOENT  FIT  EM«0O  F0«  ANOL* 


CF  ATTACH  ■ 


0.92090992499220-07 


I PITCI^ANOLE  6AIN  P 
I PITCH-ANGLE  il*S  • 


J 

t 

I 

I 


• MOOCL  l« 


• rOtNt 

• raiLboes 


PO  • a«7CJ072e9T41*b««00  o« 

»l  • 0*3 

P2  « l•l»S90•14«937^320O  OJ 

P3  - >2.3IS«90Sr9f«99B001>  00 

P*  • 3*  0 


COD  • J.37«««SatD9«D3MD»-0a  • 

cot  ■ 0«0  « 

CD2  • l•a•vl3rr«M«^t^ooo  «o  • 

CdJ  • «*0  • 

C04  > t«oor«ooJsr«M3>aoo  09  • 


• PIf  CPPJP-  r.«a«2J37«e99MOMO>0« 


POOCL  12  PCUKO  TO  OC  BCtT  PIT 


ITffl4TU*»«  2 


LIPT  C0E7PICICNTS  MV  LCAST-SUUARC  OISTAMCE 


clad  • >0.32«9J«3A«909 12790-02 
CLA  - 0.637906 302234,97390  01 

CLAX  ■ -0.92«srT«22l3390AaO  OO 
EKPk  • 0«2099S23I<3A2A0200  01 

CLO  - 0.0 


POEO^eNCT-DEPtMOfNT  Pit  CMObP  PUP  ANOLC  OP  ATTACK  “ 0.931 209 1 A7A1 320-07 


I I 

I P|TCI«-AN«il.e  OAlM  ■ 1.000002676740  00  | 

i P1TCH-AK6LE  1IIA9  • -1.9  10061709790-07  RAOlAN  | 

I I 


•400CL  &QLUT1CN9 


6 KOOVi.  12 

« 

• PCIKT 
6 PAI LURES 


•PIT  CRROH* 


PO  ■ 2.497971 9(974929400  04 

PI  - 0.0 

P2  4 I. 19799724260373100  03 
P3  - -a.oasiOITlOKIAITOOO  00 
P4  • 0.0 

9.964e271 7404907900-00 


COO  ■ 3.37162962741919300-02 

CDI  - 0.0 

C02  ■ 1.29929917309162100  00 

C03  - 0.0 

C04  ■ 2.00919949773974200  03 


MOOEL  12  PCCRO  TO  BE  BEST  PIT 


ITtSAIt^O  3 


LIPT  CCEFPICIENTS  ST  LEAST-SUUA6E  0IS1ANCE 


CLAO  - -0.32997969722163410-02 
CLA  6 0.93799436300777910  01 
CLAA  a -0.92690729910631600  00 
EXPK  a 0.209997 726096 049 3u  01 
CLO  a 0.0 


POEOUCNCT-OCPENOERT  pit  ERRCR  POA  ARCLC  op  ATTACK  a 0.90939720039060-20 


j PITCR-A96LE  CAIN  - 1.000036264060  00  j 

I PITCH-ANCLE  91 AS  « -4.466439930360-07  RAOIAN  j 

I i 


• MOOEL  12 

4 

6 PC19T 

• P4ILURES 


PO  a 2.49196679630160900  04 

PI  a 0.0 

P2  ■ 1.14243433429302100  03 

P3  a -2. 34697406792647600  00 
P4  a 0.0 


COO  a 3.3b446l9224ll0400l>-02  • 

col  - 0.0  • 

C02  a 1.29621160016639200  00  • 

C03  4 0.0  • 

C04  - 2.01001644607766900  03  • 


O PIT  CRBOSa 


6.39196339661366600- 06 


MODEL  It  POUND  TO  ME  BEST  PIT 
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Lirt  coeFMCtcMit  av  lc«si«soume  oistancc 


cvAO  • >o«3a«is«*iia«s2»3io-ot 
CL«  • o*e3«o>o«3r»»»S3eio  ot 
cL«x  ■ •o*ka«oar*i9ssri3r«o  ao 
cjiaa  m o.toaaftstaroaoaasao  oi 
cko  • ato 


tho  r*eoucNc«  cci>»>lciicn»  rc  amu.c  of  «ii«ck  «««**♦ 
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ftCNEFAk  aamKasioMi  poa  po»cp*  oa««  cocppicikMT.  amd  lipi  coeppictENT 


a ■ FO  * ai«w*a  3*333o«D»«i  * aa*«**  t*oo«;aoo  ao  * aj«v*o  >»oooooo  aa  * pa*v*«  3*eaaoaa  oo 
CD  « coa  * C01«A»«  I « COt«A«*  1 « C03*A»*  3 • CO«*A*«  a 
C4.  ■ CkAO  « CLAAA  « CLAXOAO*  a«0«a*aU  00  » CLOM 


■atilt  I 


V ■ A|M»FEt3IPI/SCCI 
A • AMfiCe  OP  AITACAtOAOIANI 
A ■ PITCH  AATCIPACI AN/SEC  I 


pa  ■ a*x«aiavAT«Aso  oa 

PI  • 0*0 

pt  • a* 1 iPtA J4S3AJ0  a« 
p«  ■ a* a 


coa  • 
cci  • 

CDS  - 
C03  - 

CO*  « 


e»  33s««a I ax2*o«o i 
o*a 

o« taaaai laoetu  ai 
a.a 

o*ta too  1 0**600  a* 


CkAa  ■ -o«32aioMt  tasa-ot 
CCA  ■ O«O3aOta09TB*0  ot 
CLAx  ■ -a«aa«a«ro23o*o  eo 
CLO  ■ a.a 


MOlPieo  OAT*  <PCA  PP06MAN  LOOP*  It 


CAT*  PlIKT  j IIpC  I pCIOmT  j PITCH  ANOLC  I PITCH  PATE  I AtPSPPCC 

I ISeCSt  ( tkOM  I (AAblANSt  I IA*OI*N/SEC>  I <PT/»CCI 


I I 0*3  I 39«a«at«T  I o«i«i2r**3  I o,ooop«*a  I i**.r3oa 

X I a«oia  t 3ava»aa<i3  | o«i»2Bi2s  | o*aaoaao3  I i*6«poao 

A I a«Axo  I jvv*«99a9  I a*ioap02l  I o^aoTOzaa  I i***aj2> 

* I 0*030  I 3999.  a««s  ( a.  io29-*3i  j o.oorioal  j lAo.arar 

» I 0*3*0  t 3«9«*99P2  j 0*  lo30>?aa  j 0*30r30*t  I 1*6*9201 

6 I 0.060  I 3999.9W*  I a.  1*31  r**  I 0.03T9»I2  | l*T*0ITa 

7 I a.aoo  I 3999*99*7  1 0*  163321*9  I 0*0070971  | l»T.I|03 

H I 0*100  I 3999*99*9  j (1.163*000  j 0*0301310  j l*T*20tO 

V I 0*tt0  I 3099*9«32  j 0*16363*3  | 0*000*0»3  j 1*7.20*3 

13  I 0.1*0  I 3999.9V**  j 0. 1630232  I 0.0006777  | 147*3062 

11  I 0.100  I 3999.9930  j 0.16*1033  | 0.0092107  | 1*7.3609 

12  I 0.220  I 3999.9013  I 0.16*3629  j 0*0697S*0  I 1*7*7903 

II  I 0*260  I 1999*9400  I 0. 16*9»J9  ( 0*0102069  j 1*7*9311 

I*  I 0.300  I J999*90«9  I 0*1693361  j 0*0106110  I 1*0*1100 

13  i 0.3*0  I 3999*9070  | 0*1630292  j 0*0113320  | 1*0.2090 

16  I 0.420  I 3999*93*0  I 0.166777*  j 0.012390*  | 1*0.662* 

17  I 0*900  I 3999.9310  I 0* I670J68  I 0*0133020  I 1*0.9911 

16  ( 0.900  I 3999*0760  I 0*1669196  j O.0l«S**O  j 1*9.31*9 

19  I 0.660  I 3499.9793  I 0*1701026  I 0.0133039  j 160*0737 

23  I 0*7*0  I 3999*9720  j 0*17136*0  j 0*0162397  I 130*0073 

it  I 0*0*0  I 3999*9682  I 0*1730*67  | 0*0173730  t 190.4160 

22  I 0.0*0  t 3990.96*4  I O. 17*6*32  j 0.010*739  I 133.0176 

21  I 1.060  j 3999.9637  I 0.1767*17  I 0*0199919  I 191*209* 

2*  ' I 1*1*0  j 3999*9969  I 0*1707*70  I 0*0209*9*  j 191*9921 

2s  I 1*2*3  j 3099.9931  I O.tOOOstO  I 0*02102*1  I 191*0691 

26  t 1*360  j 1999*9*93  j 0.1010^22  j 0*022*991  | 192*3209 

27  I l*«*0  I 3999.94S9  j 0* 1663*3*  j 0*0233*14  { 192*0026 

26  I 1*3*0  j 3999*9*17  I 0*1077210  j 0*0241020  I 193.0261 

29  I 1.6*0  I 3009.9160  j 0.190163*  j 0.02*0762  I 133.3900 

33  I 1*7*0  I 3999*93*1  | 0*1927160  | 0*0237229  | 133*6029 

31  I 1*0*0  I 3999*9163  j 9* 1993296  I 0*026*213  I 133*0033 

32  j 1*9*0  j 3999*9263  j 0.1940310  I 0.0273710  I IS4.2973 

33  I t*6«0  I 3999.9227  t 0.2037*06  j 0.027671*  | 13**900a 

3*  I 2*160  i 3999*9169  j 0*2033309  j 0*0202236  | lS6«0a96 

36  I 2.2*0  I 16«*.ftl'*l  I 0*20ol6*l  j 6.026T27*  | 169*I3«1 

So  I 2*3*0  I 1994.9111  I 0*2092612  f 0*0291620  I 193.1479 

37  I t.OOO  I 39«9.«a7*  I 0*2122239  j 3.3299046  I 199*6*90 

SO  I 2*3*0  j 3990*9316  I 0* 2132021  I 0*0294*73  j 133*6020 

19  I 2***6  I 3999*0996  I 0*21621*0  I 0.0302663  I IS6.I0P6 

*6  I 2.7*0  I 3999.0969  I 0.22129**  j 0*0309139  j 136*3261 

*1  I 2*0*0  { 1999*6421  j 0.22*1162  j 0.0107261  j 136.9209 

*2  I 2.9*0  i 3999.6663  I 0.227*336  I 0.0J00072  | 196*7221 

*3  I 3*0*0  I 3499. aO**  I 0.230*967  j 0.0309906  j 136.9090 

6*  I 3.1*0  I 3999.0H06  I 0.233601*  I 0.0313609  j 137.0773 

63  I 3.2*0  I 3999.8767  I 0.2367099  j 0.0310736  j 137.2190 

*6  I 3.1*0  j 1999.6720  I 0.2196172  i 0.01103*9  I I97.190* 

47  ( 3.440  I 3999.669I  | 6.2*2918*  j 0.0339319  I 137. on* 

*6  I 3.9*0  j 1949.0662  I 9.2*60003  j 0.0300196  I 197.6623 

49  I 3.6*0  I 3999.661*  j 0.2*90026  j 0.0306319  j 197.2033 

00  I 3.7*0  I 3949.6979  j 0.2921336  I 0.0303963  | 197.09*6 

•1  I 3.0*0  I 3999.3937  | 0.2991633  j 0*0301162  I 197*0090 

92  I 3*9*0  I 3999*0*90  I 0*2301601  I 0*0297096  I 190*0600 

03  I 6*040  I 3999.6«99  I 0.26II2I*  j 0.02940*6  j 190.1709 

9*  I *.l*0  I 3999.0*21  I 0.26*0*2*  | 0*0269612  I I90*2**0 

93  I «.2*3  I 3999*0162  j 0*2669166  j 0*0263110  I 190*1099 

39  I 4*160  I 3999*01*4  j 0*2697490  I 0*0279993  j 190.3669 

97  I 6**60  t 3999*0309  I 0*2729199  | 0*0274646  I 150*6160 

90  I 6.9*0  I 3999*0267  | 0*2792397  j 0*0260*79  I 190**001 

99  I 4.640  I 3499.0220  I 0*2770901  I 0.0262107  | I90**076 

AO  I 6*7*0  I 3999*0109  I 0*200*700  I 0*0299339  I 190*9127 


190.0*10 


03  I 0*0*0  I 3499.007*  | 0*2070111  I 0*0232707  I 100*0400 

A*  I 0.1*0  1 3999*0030  I 0*2000901  ( 0*0224*23  | I90*»«*l 

60  j 0*240  I 3999* 7997  | 0*2923003  j 0*0219702  j 190*9302 

66  I 9.340  I 3999*7990  | 0.t0*«l*4  I 0*0206704  I 100.0226 

67  I 0*660  t J999*79l«  t 0*296*369  I 0*0197467  j 190*0036 

00  I 0*0*0  I 3999*7001  j 0*29016**  I 0*9107011  | I90*«796 

69  I 0*640  j 3099*7042  I 0*3001937  j 0*0177034  | IS0.4S00 

70  I 0*760  1 3999*7006  | 0*3019216  | 0*01670*6  I 100**177 

71  I 0*049  t 3909*7769  j 0*3039*91  I 0*0196997  j 190*1009 

72  I 9*040  I 3990*7726  j 0*3090611  I 0*0166079  I 198*3397 

73  I 0*0*0  I 3999.7*00  | 0*306*669  | 0*013*916  | 100*2906 

76  I 6*1*0  I 3099*76*9  j 0*3077097  j 0*0123001  I 100.2*02 

70  I 6*2*0  I 1999*7611  | 0*3009372  | 0*0111006  j 190*1903 
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*• I65600-02 
*• 10*660-02 
*•174320-02 
*•  163600-02 
*•1537*0-02 
*•1*3610-02 
*■  I3412O-02 
*•12*660-02 
6*  1 l•*lD-02 
••I96300-02 
6,067560-02 
*•9*6*50-02 
••9405JO-02 
*•072310-02 
*•06*270-02 
*•056*23-02 
••94B750-92 
*•0*1260-02 
*•033630-02 
*•026770-02 
6*at9rT9-02 
*•012630-02 
*•006240-02 
S«  666700-02 
3a663SIO-02 
3.607060-02 


3.696760  03 
3,966740  03 
3«96970O  03 
Sa669700  03 
S«996760  03 
3*666770  03 
3*669770  03 
3«969760  03 
1*969760  03 
3«699760  03 
J*6947S0  03 
3,6667b0  03 
3*6697SD  03 
3*6697*0  93 
3,9967*0  03 

3.699730  OJ 

5.699730  03 
3*996730  OJ 
3,966720  01 
3.699720  93 
3.V667I0  03 
S*9967I0  03 
J. 666710  03 
3«66670O  Oj 
J,669790  03 
J •666700  03 
3*669660  03 
3«666»60  03 
3.6696B0  03 
3.996*60  03 
3.6646S0  0.5 
3*966«70  03 
3.666670  03 
3.696669  03 
3.666660  03 
3.966660  03 
S«696650  03 
3.666650  03 
3.969*50  03 
3 •666**0  03 
3.669640  OJ 
3.6666J0  03 
3*996630  03 
3a 666630  03 
3*666620  03 
3* 966620  03 
3.669*10  03 
3.696610  J3 
3.696610  03 
3.969600  03 
3.699600  03 
3.696600  03 
3.666560  03 
3*V96560  03 
3.666560  03 
3.696560  03 
3.999560  OS 
3.669579  03 
3.649570  03 
3.999560  03 
3.6945O0  03 
3.664560  03 
3.699550  03 
3.696550  03 
3.696550  03 
3.6965*0  03 
3.696540  03 
3a666530  03 
3.669530  03 
3.669533  OJ 
3.669520  03 
3.666520  03 
3.669510  03 
3.666510  03 
3.669510  03 
3.669(>00  03 
3.696500  03 
3.664*90  03 
3.99949D  03 
3.964*43  03 
3.969*60  J3 
3.666460  03 
3.669*60  03 
3.969470  03 
3.666470  03 

I. 696«*0  •! 
3.969**D  03 
3.696*60  03 
3.466*50  03 
3.669*50  03 
3.666**0  03 

J. 666*«0  *3 
3.666**0  01 
3.496*30  03 
3.999*10  03 
3*666420  1)3 
3.696*20  03 
3.699*20  03 
3.999*10  V3 
3.999410  03 
J.99640D  03 
3. 949*00  03 
3.999*00  OJ 
3.696390  03 
S.999J4D  03 
3.696560  03 
3.669360  03 
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3*969370  03 
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3.946330  03 
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l.8W30>  31  Uioaiso  »J  32  -I.BSAjaa^OI 

1. 1179090  91  i•l02fac  «J  2.I23330  92  -I••937U^<9I 

t*a09U0a  01  lagaaosu  03  2.1J«740  02  ••l.•70«bD-01 

l•999O0J  01  la09S020  93  2*I««4U}  02  •> I • anc42D-0 1 

l«9(<vao>  01  i.oaosoa  o3  3.ib*ico  02  -l•90l•*U'0l 

I(«I3033  01  l*C««S03  03  2,163003  02  - 1 *9 1 6 1 3t>>0 1 

1.729009  01  I.O<I2T30  03  2,l71alU  02  • 1, V2VOVO-tfl 

1, vj>ooo  01  uarosoj  03  2.103333  u2  •i.oosojit-oi 

t.w*93Ja  01  I.076393  03  2*193a!>0  02  ••  I • 9S5240- 01 

l,9;.yOJ7  01  I.97002U  03  2,2027aU  02  -I.V6602D-01 

I.969J03  01  1,065700  03  2,212«bU  02  -1,977690-01 

I.9790U3  01  1.96133a  93  2,222160  02  -I.9M705D-01 

I.9O00I  Wl  1.096923  03  2.331043  02  -1.997300-01 

l.9990J<>  01  1.09347a  03  2.34I500  02  -2.  006  £50-0 1 

I.OaOUOU  01  1.047993  03  2.25I1S3  02  -2.014100-01 

f.OloOJO  01  I.C434TU  03  2,260703  02  -2.02165O-0I 

2.029000  01  1.030910  03  2.270390  02  -2. 021110-01 

2,OJ«003  01  1.034323  03  2.279973  02  -2,334103-01 

2,04903b  91  1,039700  03  2,249H33  3«  >2, 03V40O-0I 

2,367303  01  1*025053  u3  2,299060  02  -2,044030-01 

l*«nVOO'>  01  1*020370  33  2,300563  32  -2,047990-01 

2,079(101.  31  1,015640  03  2,310033  02  -2,031200-01 

2. C490U3  01  1,910923  01  2,327*63  32  -2,053933-01 

2,097»00  01  1,000140  03  2,3JOH60  02  -2.055920-01 

2,139000  01  1,001350  03  2,3*o22it  02  -2,057240-01 

1,119003  31  9.965790  02  2,355540  02  -2,057970-01 

2,129000  01  9,917540  02  2.334023  02  -2.050C*0-01 

1.139003  01  9.0091*3  32  2.374053  32  -2.057*90-01 

2.14V30U  01  7,020560  32  2,153240  02  -2.056320-01 

2.1590013  01  9.771020  02  2,192360  02  -2.054533-01 

2.IU9C0U  31  9,722930  02  2.40l47il  02  -2,052130-01 

l•|790uU  01  9.673940  07  2,410510  02  -2,049  13(3-01 

2,1090(33  01  9.624060  02  2,419533  32  -2,0436*0-01 

«,19900O  01  9.375670  02  2,*22410  02  -2,041340-01 

l,2w9((uU  01  9,526400  02  2,437310  02  -2,036993-01 

k, 21900i>  01  7.47TC0U  02  2.44613(3  02  -2,031250-01 

2.229000  01  9.42772U  02  2.4u4«97  02  -2.02S34O-0I 

l, 239300  01  9,370310  U2  2.463590  02  -2,010073-01 

2.2490UU  01  9,320910  02  2..72230  02  -2,0ll«*O-bl 

t,239UuO  01  9.27952C  02  2,400003  02  -2*004263-01 

2.209003  01  9,23315(3  02  2,409310  02  - 1 ,9961  «(3-01 

2.779090  01  9*100010  02  2,497750  02  -1,907490-01 

2.209003  01  9,I3I52'3  02  2,500120  02  -1,970330-31 

2.2990(33  91  7,60230U  02  2,514430  02  -1,760690-31 

2.3U99UU  31  9,033170  02  2.522060  02  -1,950370-91 

2.31973D  01  2.904130  02  2.533020  02  -1  • 94  74 30-(3l 

2,32909U  01  0,935210  02  2*533900  02  • 1, 9 lo39(>- 0 1 

2,33'>3J3  31  0,660413  02  2*549410  02  -1,724460-01 

ti34<IJU0  01  6.037760  02  2,654050  02  -1,712430-01 

2,369603  01  0,767333  02  2,662703  02  -1,099730-61 

2,3«>733J  01  0,741000  02  2,570400  92  -1,0665*0-01 

2*377030  01  0,*72900  02  2,570100  02  -1,072370-01 

1.309309  91  0,(45030  32  2,605790  02  -1,650700-01 

2,399330  01  0,597330  32  2,573330  02  -1,6*4200-01 

2, *09003  31  6,549090  32  2,600760  02  - 1 • 629  I OO- 31 

1,419*30  Jt  e,SC27IO  02  2,600140  02  -1,613720-01 

2, *29033  01  0.456010  92  2.415420  32  -1. 797020-31 

l•4J^33U  ai  fe,4C9iaO  02  2,622420  02  -1,701490-01 

2,449030  01  C.34204C  02  2,429720  02  -1,764730-01 

2,459(»U0  01  6,3t66!C  02  2,6367*3  02  -1,747663-01 

2*4(.V90r  01  0.271100  32  2,643670  01  -1,729900-01 

t,47900n  01  ■•22665C  32  2,450510  02  -1,712030-31 

1.  *69030  31  6.103070  02  2.657240  32  -1,693620-01 

2.43333l>  t)l  6,|3627C  02  2.463910  02  -1.474050-01 

2,539930  Cl  4,392043  32  2.673473  02  -1,455690-01 

1,519330  3l  6,34029C  02  2,676943  02  -l,636l4O-0( 

2,529330  31  0*004060  02  2,403310  02  -1,414240-01 

l•8J9C30  01  7,961090  02  2,409590  02  -1,599990-31 

1,543330  91  7,919370  02  2,439770  02  -1,575370-01 

2,5S903J  31  7,227310  02  2,701060  32  -1.554390-31 

2,560300  31  7,039210  02  2,2o2A4U  02  -US33C20-31 

2,579335  31  7*294420  02  2,213730  02  -1,511410-01 

2*639300  91  7,2540ll>  32  2.719920  02  -1,409410-01 

S,53303C  01  7,213910  02  2.725220  32  - I , 447 C90- 01 

2*499333  Ol  7,67*5*0  C2  2*730«ID  02  -1, ****40-01 

2,1  IV331>  01  7,u39300  32  2,734330  02  ~ U *2 1 SOO-'O  I 

2«4-(vJUU  01  7,S960IC  02  2«7*UQ0  02  -1,394243-31 

2. ».l‘K3b  91  7,950400  32  2*746960  32  *1,  174650-01 

2,443330  01  7,92t!3D  02  2,252140  02  -1,350530-31 

2,459033  31  7,4(4740  02  2,757250  32  -1,324450-01 

2,4>i030r>  31  7,440500  02  2«7i22K>  02  - I • 33224r*-3 1 

2,t.7v930  91  7.413010  02  2.7t7l33  02  - 1 * 27  7->4r>-0 1 

2,469C0U  01  7,370000  32  2,771663  32  - I, 2525WO- 31 

2*499330  01  7*341760  32  2* 77o590  02  -1*227350-11 

2*739330  01  7*310100  32  2*751113  32  -1,201040-01 

1,71^.1110  31  7,277(00  32  2,755573  02  -1*  174120-31 

2,7/9030  31  7,144730  02  2,769«2o  92  -1,153133-31 

2,7.v/330  01  7*215953  32  2*794170  32  -I , 12 39yO< 3 > 

1,7*9333  01  7,102050  02  2.796323  02  - 1 * 39 74*0- 3 1 

2•7*3J0)  31  7«t8IT50  02  2,632350  32  -I,  370  7wi7-Ql 

2,749930  01  7.1221(0  02  2,33(240  02  - 1 . 3*3360- 01 

2,779330  01  T.3932a>>  02  2,6131  10  02  -1,016753-01 

2,73933b  3l  r,065l«U  02  2,H1'*B30  02  -9.694C3n«0/ 

2,79703b  01  7,037w90  32  2.6I7*4I>  02  -9,  o l«47l>- 62 

2*039300  01  7.01I0OC  02  2*623940  32  -9,341160-32 

2.01933b  31  6.905070  02  2.324340  02  -9,042191^32 

3,629305  01  6.959093  02  2.327431  32  -5*751150-02 

,,ht/.IOU  31  6,935470  02  2,610610  02  -0,496320-3/ 

2,64933b  01  6.9II03C  02  2*033690  02  -6.2l377b-02 


0,03724»-33  4,110500-01  1,900900-02  1,999270  0] 

0,006550-02  4.291100-01  1,974970-02  1,999270  03 

0,776160-32  6.372090-31  1,90913(1-92  1,999260  OJ 

t,74»660-93  4,251310-01  1,963420-02  1,999200  01 

0,717453-02  4.214043-01  1.957010-02  1,999250  01 

0,600720-02  4,216673-01  3.953370-02  3.999250  03 

6,660460-02  4,I9660'3-3I  1.947330-02  3,999241  03 

6,612670-32  4.I01221-01  1,941010-03  3.999340  01 

4*43533L>-02  4,16394<1-3I  1,936700-02  3,999240  01 

0,070450-02  4,14691<>-0I  1,911 700-02  1,999210  01 

6,552020-02  4.113220-01  3.926010-02  1,999230  03 

6,536030-32  4.IIJ700-OI  1.922030-02  3.999220  03 

6.600400-02  4.097610-01  3,917360-02  3.999220  03 

6,475350-02  4.061720-01  3.9127110-02  1.99W2ID  03 

6,45064i>-02  4,396390-31  1,900310-02  1,999210  01 

6,426360-32  4,050720-01  1.901930-02  3.999200  01 

6,402400-32  4,035620-01  3,099650-02  1,999200  01 

6,179000-02  4,020770-01  3,695450-02  3,999200  03 

6,360930-02  4,006170-31  3.091150-32  1,999190  03 

6,133240-02  3.99I521-0I  1.0573*0-02  3,999190  09 

6.110950-32  1,977710-01  1,003*20-32  3.9991(10  91 

4*209040-02  3,«elO5>-0|  1.379600-02  3.9931 50  OJ 

6,267510-02  J, 953230-01  3,375020-02  3,999170  01 

4,246360-32  1,936340-01  1.6721*0-32  1,999170  01 

6,225501-32  1.921690-01  1,060550-02  9,99917b  01 

6.205160-02  3,9IU74(>-0I  3.065030-02  3,999160  01 

6,105390-32  1.090070-01  1.361590-02  1.999160  01 

6,165190-32  1.69561U-31  l,09622[>-02  3,999150  03 

6,146011-02  1,073150-01  1,05*920-02  1,999150  01 

6.127020-02  1.66tltb-OI  J.05170U-03  3.999140  03 

(•I04351-02  3.0*9500-01  1.0*0540-02  3*999140  03 

4.093010-02  1.91709O-0I  3,0*5460-32  3.999110  31 

6,372010-32  3,326490-01  1,0424*0-02  3,999130  03 

4,054320-02  3,016100-01  1,033400-02  3.999I1D  01 

6,316960-32  3. 904110-31  J. 910590-02  3,999120  01 

(.019920-03  J.79152O-0I  l,01377O-02  3,999120  01 

4,00110.>-02  3, 702  931-01  3,011000-02  J.999II  0 03 

0.9H6750-02  1.772530-31  1,020290-02  1.999110  01 

5.970611-92  1,762320-01  1.025oSD-32  3.999100  31 

5,954000-32  3,752300-01  3,B2J36(>-32  1*999100  03 

0,939270-02  3, 7*2*70-01  3.62052U-02  3.999100  03 

5*924010-02  1.7J2H2O-0I  1,010040-02  1,99909001 

5,909080-02  3*721360-31  1,815620-02  1,999303  01 

ii, 09*430-02  3, 71*070-01  3*013250-02  3,999000  01 

5,080330-02  3. 70*970-01  3,0l0930-02  3,999060  OJ 

5,8t.5J30-32  1,696040-01  3,638670-02  1,999070  01 

e.053101-02  1,607280-31  1,036450-02  3,999070  31 

b,83854(>-32  1.678490-01  1,03*200-02  3,999060  03 

0,825240-02  3,670200-01  3.032lob-32  1.999060  01 

0,812210-32  1.6*2020-01  3,603390-02  3,999060  01 

5,799440-02  3.6539*0-01  1. 798370-02  3.999050  01 

4,700920-32  1,6*631I>-0I  1,796390-32  1,999050  OJ 

5,774660-32  J.6]0250-0|  1, 794140-02  3,9990*0  01 

5,762450-02  1.630640-01  3,792270-02  3.999340  01 

5*750000-32  3,021190-01  3,/33*2((-02  1,994030  31 

5*739351-32  3,ol509O-0l  3.708420-02  1. 999030  03 

5,720063-32  3,6357*3-01  3,784040-32  3,999020  03 

5,717000-32  3,63I7«I>-0I  3,7851*0-02  1.494020  03 

5,734180-03  1,594080-01  3,7«J450-02  3,999023  01 

0,695590-02  1,38SI7U-31  1.7ai«l(>-02  1,999010  03 

(•C85220-U2  3.58I6I0-0I  1,780210-32  1*999010  03 

5,(75050-32  3,575101-01  1.77O64it-02  1.999010  03 

5.6(5160-32  3.56090I1-3I  3,77T|IO-02  3.994000  03 

5.655451-02  1,562760-01  3. 775630-02  1,990990  03 

5,645970-32  1,556750-31  1,77*160-32  3.998990  03 

t,(366«0-32  1*550870-01  1*772740-32  1*998900  01 

6.627410-12  3*5«513i>-0|  l,77tl6O-02  1*990980  01 

5.610780-02  3*934510-31  3*770010-02  3.998480  03 

0*610111-32  1*  >14  351-01  3*768690-02  1*998970  01 

5.60I40U-32  1*51,«73[>-3|  3.7674IO-02  1*998970  01 

«*S9343b-02  3*523470-31  3*766160-02  1*998960  03 

5*5853011-32  3*510170^31  3*76*941-32  3,998960  01 

6,57753C032  3,513400-01  3.76375U-02  3, 998950  03 

0,569860-02  3*5385*1-01  3,762591-02  1, 998951  31 

5,562391>-02  1, >33811^31  1,761461-32  1,998950  03 

5*565131-92  1,459191-01  1,760370-32  3.9989*0  01 

(,5-8110-32  l.l')4(9lV3l  l,r59JOO-32  1.99494b  31 

6*54I07I>-32  J,*V03I1-3I  3,7582(0-02  1,99891b  33 

5,514311-32  3,4860*0-01  1,757251-12  1,990910  31 

5,527770-32  3. *61880-31  3,7.16270-32  3,998921  03 

5,521130-02  3«*7761>-3I  1,755110-02  J,9«892J  03 

(,515161-02  1. *7189001  1.71*391-12  1.998910  01 

5,6091  20-32  1,4/307(1-31  l,7ll*9u-02  3.998911  33 

5.0332*1-32  1.  *4(1*1- 31  1*  7 12  u 13-12  1*9489  0 03 

6,49753(1-32  >.4u27JO-UI  J.7>I760-02  3,998900  03 

5*491991-32  3,4*>'>2I  0-11  1,750940-12  1,998900  03 

6,464(11-12  1.454810-li  J,7>3l4b-32  1,99)890  93 

5, *«l 380-92  3, *>2507-91  3. 740370-02  3,994840  03 

5*474321-12  3,449291-11  3,748421-12  3,998800  01 

5,471420-32  1.443181-01  1.747891-02  1.998080  31 

5.4r:4(6a-32  1.443170-91  1,747191-92  1,998070  31 

S,4u202l-02  1,440261-91  li7465IO-02  1,998070  OJ 

e,4‘>7420«32  3,437440-01  3,745060-92  3.99887b  OJ 

5,*9332J-02  ),4>*72i>-0t  1.745221-32  3,998060  01 

5.449150-32  1,41208(^01  1.744(11-02  1.9988A0  01 

5,445150-32  3.429540-01  3,7*4320-02  3,998051  03 

5. 441200-32  3,427090-01  1,741450-02  3,99H0>O  OJ 

6,437550-32  3,42*730-31  3,7*2910-32  3«99d8«U  93 

5**31961-32  1,422*50-31  1,7*21(10-03  3,998040  03 

5.4313 J0-l2  1.423260-31  3,741070-02  3,998040  01 

5,427100-32  3,41(131-91  34741393-02  1.998930  03 


H4TH  *‘b87CMM*NCE  JOAtt  *81  lift  C(<c.7>1C1En1  UPOATC 

(;Lb  bCLlA  h(« 


COO  I 0* )33«461S, 24110460-11  « -O* 111  041 0929*1*3 4 10-32 
CDI  I 9*0  * 0*0 

C02  1 0*129(21 ISB3I5v392i  JI  * -1* 5606312 3770063581- 01 

COS  I 0*0  * 3*3 

C04  I 0*2ii|>0I64«687T6A93  04  • -(•71431*03  3*4076*81  32 
CLAOt  -1437915661104525111-12  * -1413564764862757200-01 
CLA  I 0*6l8U209l7584J18IU  01  * -3 ■ 1 33(0557059732121-32 
clan:  -9*52433762155711791  03  4 -0, I 10 71 54 02 10038781- 31 


9* 32 2261 96294684 1 *0-01 
3.0 

a.l23935l28<)1701JI0  01 
0*0 

3* I932585J4353J5933  04 
-((.342  723176108010*0-02 
3,(3745825291374110  91 
-1,53515916352774610  09 


TIMfc  ALlUbOE  AllbFCKO 
urcsl  IFTl  I71/5EO 

g,0  1*600000  93  1,467390  02 
1*911100-02  1,000000  03  1,467861  32 
2*003001-92  I.COOCOb  03  1,416320  02 
3*030300-02  I.OOOOOO  03  1,460790  02 
4,030019-02  I.OOOUUO  03  1.469250  02 
6,1(61310-02  1,000000  91  1, 473180  32 
0,030300-02  1,000000  01  1, 471100  02 


(>aTi«  ockformance  auniTEHAiioN  2 

CAMHA  ALPHA  CL 

(HAOI  (6A1I 

5,l*2*Jb-(l(;  l,63124l>-3l  1. 325710  O') 

1.128110-14  1,611110-01  1.025260  00 

1,756760-0*  1*611380-31  1,3/530030 

2,399510-04  l•61l**9-OI  1*025340  10 

1,356561-J*  1,611511-31  1,325309  00 

4.411**1-3*  l,blll*b-3l  l*02b*7U  03 
5,827180-0*  I, 631781-01  1,025650  oo 


CO  6EIGNT  Poaca 

(LnF)  (rT-L(F/S(CI 

1,014160-31  4,003U0b  Ol  1,444270  05 

1,916280-01  4,000000  OJ  1,444470  08 

1*016401-01  4,000000  01  I, *44670  08 

1,016520-01  4,000000  03  1,44*070  05 

1,0160*0-01  4.000000  03  1,4*5070  05 

1*31687(^01  4,000000  03  1.4*8460  OS 

1,017100-01  4*000000  03  I,**886i3  00 


679 


|.3Jja<W4l  «3 

l•*JU90O•4l  l•oooelc  03 
l»«ll0e0O«0t  1*000013  03 

t*oowooo«>oi  l*aoooso  03 

3*2oOtfOO-«l  1*00003J  03 
StOOOUiM-OI  l*000O«i>  03 
3*OOObUt-*OI  t*OeOO»D  03 
3*«W00O3*0l  l*OOOCTJ  03 
4*twOUUI>>Ot  1*000110  03 

0. 00UOUO'Ul  l*OOOI«.C  03 

■*aj0«30>0l  l■»00<^0  03 

t*«OOO00-Ol  l*0003uc  01 
t*«O30OO-3l  1*000300  03 

■ •4000Wl>-3l  1*000030  03 

V*«OOOOC>-OI  l*300b«C  03 
l*043COU  00  1*000000  03 

1*1*0000  oo  1*001100  03 

■ •t*OOi>l  00  1*001300  03 

1*3*0000  00  IvOOIbOU  03 

1. «*3i>00  00  l*001«03  03 

l*0*JOOU  9o  1*002310  03 
l***OwOO  00  1*002320  03 

1*1*1003  00  1*303100  33 

IcOvOOOO  00  1*003*30  03 

I*0*O00j  09  1*00*190  03 

1*0*0000  00  1*0U*TI0  01 

f*l*OOOt)  00  1*000320  OJ 

l*r*lMOJ  00  l*0C9Wu  03 
2*3*0000  00  l*t>Ot.*OD  03 
2**«0000  00  l*007*3i}  OJ 

1*9*0000  00  1*000230  03 

I***OOOJ  00  1*0000711  Oj 

I*T*000'J  30  l*CC097>i  03 

2*0*0300  09  1.010023  01 

2*O«0oUO  OO  I.OIIVJJ  03 
3*3*0000  00  UoIZOoO  03 
3*1*0000  0;»  l•ol•a^C  03 
3«2*0«.k.O  30  I*OI92£0  OJ 

3.3*noo  OO  I.0I047U  03 

3. **I*0J  OO  1*9177*3  OJ 

3*o«iit.';  09  l*oiooct)  *1 
3*t«o000  90  I*020**L  oj 

3*74‘30Cl*  30  1*021070  33 

3>*«00gu  03  1*023390  01 

3.9*3iiOJ  00  l.02*ll'7O  03 

«*0*i0w3  03  l*02**H>7  03 

*.l*ICOO  (>0  l*02'il2C  OJ 

*.2«l0i>O  00  1*009010  OJ 

4.3*WOOO  00  1*03194.0  01 

*.*«JOOJ  OJ  1*333390  03 
*.S*OOOJ  uO  1.039200  01 
«.B«0i)O<>  00  I.037I0C  03 

4.7*00JU  OJ  I.OJOOIO  3.1 
«.0*oOoC  00  I. 9*1030  03 

4. V*O*0J  03  1.0*3070  03 

3.0«OIOil  JO  I*0«9I9J  01 
*.1*0000  Ju  1*0*7200  03 
ItOolOJO  00  1*0*0*93  01 

9*1*000)1  00  1*091070  03 

t***ObO<>  00  1*093923  03 

9.9*«>*0o  00  1.09*210  03 

9«fc«l>009  UO  1.0909*11  03 
9.7*0000  00  t.ObOOlO  03 
C.V4090U  OO  I.O*33IC  0* 
i.**o:eo  00  i*o*97es  oj 

|1.C*7I0D  00  1.0*0220  31 

*.1*0100  00  1.070710  03 

*>1*030U  00  1.073240  01 

t.3*0003  00  1.079790  03 

t.««3000  00  1.0703711  33 

*.940O0l>  410  1.000970  03 

t.9*00u3  03  l.OOJtiOJ  01 

0. 7*0000  00  l.oeoiAO  oj 

4.0*0000  00  1.000900  01 

(.9*0103  33  1.091900  0.1 

1.0*000<1  00  1.094270  03 

7.I«0G0J  00  1*094970  03 

7*2*010’>  00  1.099490  03 

7*1*0000  00  I.I024IIJ  01 
l•*«313l  03  1*109140  33 

7.9410(111  00  1.107970  01 

1.  **00110  00  I.IIOOlO  03 

7.7*9100  90  I.II334U  01 
7.0*090:1  00  1.114000  03 

T.9*COOil  90  l.ltOOID  03 
4. 0*0000  00  1.1119*0  Vl 

0.1*0003  00  I*l2«2ai>  03 

0*2«000li  00  1*114970  03 

o.ltoooo  00  1*129470  Oj 

O.a.OOUU  09  l*IJ23<0  03 

4.9*0000  00  I.IJSOlti  01 
•.4*0003  00  1*137490  03 

9*7*0300  00  I.I4013U  03 

0*4400011  00  l*l*2«*C  OJ 

0*9«3C0O  00  l*l*S9«D  93 
9*0*9000  00  l*t*«IIO  03 
9*1*0003  00  1*100*9(3  03 

9.r*OOiiO  30  1.I93ITU  01 
9.34OC00  00  l*l!»9b4l>  03 

9***OgOil  00  lalBOIIU  01 
9.9*3000  00  l.l40S*O  03 
9.4*00Oi3  09  I.IC29Z0  03 
9.7*09041  00  1.109270  03 

9.H40900  OO  1.147090  03 
9.V*9U0i>  00  I.I40040  03 

1.00*900  01  1.172000  01 

l*OI«00<>  01  1*17*200  03 

l.02«90D  01  i.iroaJD  03 
1.03*009  01  1.170920  03 

l*O**009  01  1*1009(0  03 

1.04*000  01  1.1029(0  03 

l.0«.*009  01  I.1049IO  S-1 

1.07*900  01  1.104410  03 

I.044CIM  01  1.100293  03 

I.0V4OUD  01  1.190030  03 

I.IV4U0U  01  I. 191740  03 
1.11*000  01  I.193«*<1  03 

I. 12*000  01  l(l*S04tr  03 
l.ljaOM  01  1.194400  03 

I.IBaOOO  01  1*190090  03 

1*144000  01  I.I9992C  03 

I*l4*03ti  01  1*290090  03 

1.17*000  01  1.002100  03 

1.10*003  01  1.203*20  03 

1.19*900  01  1.20*900  01 

1.20*000  01  1.209400  03 

1.21*000  01  t.204Tin  03 
1.22*000  01  1.107410  OS 

1.134000  01  1.200443  03 

1.1440U0  01  1.200300  03 

1.29*0BI>  01  I.2I0I2C  03 
l.24«00U  01  I.2I079O  03 


•72020  02  7.297490-0* 

• 729*0  02  0.112***0-04 

*73nC3  02  l*0*07Si>-a3 

*7449(1  ’02  1.37*140-03 

*77910  02  1.729793-03 

479JIO  02  i.l07*7t>-93 

*41110  02  2.907(I0-<I1 

*02090  02  2*42039^03 

*H4*2D  02  3.a3t020<03 

*7(9910  02  *«C2bl()(^03 

*9JJbU  02  9«900I7U-U3 

«9b7*n  0?  7.049323-03 

400073  02  0*2099b3>03 

40*1 n 02  9.9*2*10-03 

400103  02  I. 171203-02 
912090  02  1*199740-0* 

414920  02  1*449J2l1-«2 

aIVvbO  32  1.7*9400-02 

4.73290  02  1.990120-02 

42*MJU  02  2,220943-02 

9JU243  02  2**40443-02 

4JJC.OO  02  2.709420-02 

91b«:iu  02  2*9473*0-02 

4399»0  02  3*733190-07 

4*2903  02  3*907C23-02 

4*9043  02  3*7oeCVO-02 

4*4443  02  *.07AC*(7-o7 

9MJ9(1  02  *>370*13-07 

abjion  02  **4707*0-0? 

•>4**ol  02  •*974993-02 

SaOilJO  02  0*207«!SO-«2 

9W10V3  02  9*402H«3-u2 

4u32*0  02  9*922*03-02 

*04203  02  4*2*94411-02 

94722J  32  0*9710*3-02 

•lo'll'.n  02  (.900910-02 

j7u7TU  02  7.231900-02 

*72JVD  02  7.94*000-02 

V7J00T  02  7,1»4et>O-07 

979313  02  4*23*003-02 

47*u<3  02  0.»442>21-o2 

977033  02  0.904370-02 

»7h'>*i)  02  9.230040-02 

479943  02  9.972243-02 

40J993  92  0.904CV3-02 

40I7IU  02  I.0231V(>-(«1 

402*90  02  1*090123-01 

49J10U  02  l.OBOobO-Oi 
9A3u*3  02  I.l20u7o-0l 

404I43  32  I.I92IH3-01 

4**990  01  l•lll■.80•0l 

99*0*3  02  I•2l4403-9l 

4*4133  92  1*2***IO-OI 

949310  02  1*27*970-01 

4<)9*t3  02  1*103790-01 

404*41  02  I*332240-JI 

S«4**J  02  l*Jb0lb^9l 
4491*3  02  1*307123-01 

!>*a733  02  l*«137a>-g| 

9*49*3  92  l■•^4J93-OI 

**«aOU  02  l«*b*2J3-<>l 

9*4alJ  02  l*«H42l  )-OI 

444100  02  1*411*20-01 

4*3010  02  1*533410-01 

943*03  02  l*9S«7u>i-Jl 
442943  02  I*479C*0-OI 

40240J  02  1*49*323-01 

S4I940  02  I*ul2a70-.j| 

901«4»  02  I*b297(.0-91 

900920  91  1*4*4470-01 

9SUJ4D  02  1.9*04*3-91 

Sr979>  02  l,47*7bj-ai 

974213  02  1*(-M7*9n-01 

57  0* JO  0 2 l,b«9  9<1D-9l 

970043  02  1.709*20-31 

477*00  02  1*710490-01 

47*003  02  1.7245*3-01 

476JI3  02  I.IJSOUO'Ol 
474740  02  l•7>H72l>-^l 

479220  02  1.7*2913-91 

97*700  02  I. 749003-01 
47*293  92  1.7*7423-01 

97J710  02  I.  74700O-U1 
573300  02  I. 7*4970-91 
572593  02  I.7«*753-u1 

572530  07  S.74I243-0I 

572200  02  1.734.23-01 

b7|9*3  02  1*730293-01 

471090  02  1.772003-01 

971923  02  1*714110-01 

471390  02  1*734100-01 

571333  J2  1*492750-01 
471320  02  1.400170-01 

971J93  92  1,4**203-01 

971420  02  1.491120-01 

971720  02  1,43*700-01 

972903  02  1.417(13-01 

972340  02  1.599133-01 

572790  02  I.97a99>-9I 

473313  02  I.994470.J1 

973923  02  1.934143-0I 

47*423  02  l.5104*O-0l 

475*10  02  I.*09a9(7-i>l 

974303  02  I.«994I3-0I 

977290  02  1.43292O-0I 

970370  02  l.agasao-oi 

979943  02  l•9793‘<E>-0l 

440550  02  I.3444I3-0I 

4*2243  02  1,313410-01 

453770  02  1.201230-01 

3*9*01)  02  1.2*7990-01 

907190  02  1,213023-01 

349013  02  1.170750-01 

9V09V3  02  1.1*2903-31 

»9JG93  02  1.196C2O-01 

995310  02  1.040*30-91 

997*50  02  1*030053-01 

400133  02  9.909440-02 

4027*0  02  9.511173-02 

504*73  02  9.I0513O-U2 

405330  02  0*5945*0-02 

511323  02  0,277090-02 

515**3  02  7.033793-02 

517793  02  7. *2*933-02 

421093  02  5.991143-02 

525423  02  5.992353-02 

520203  02  4.109570-02 

•J200D  02  9.(43G50-02 

435010  92  5.212503-02 

5*0090  02  4.799010-02 

5**290  32  *.302493-02 

4405*0  02  3.0*3340-02 


1.43I9ID-0I  1.029530  00 

1.5320*3-01  1.024710  00 

1.532153-91  1.029790  30 

1*4J2*I3«>0I  1.0293*3  00 

1.432553-01  I.0740VO  00 

1,532000-01  1*3242*11  OO 

1*433120-01  1*024350  00 

1*5333*0-01  1*324920  00 

l•53375{>-0t  1*075700  00 

1,43*1*3-01  1,027023  00 

I*43«*93-0I  1.0273*0  00 

1.53*000-01  1*027430  03 

1.539000-01  1.027410  09 

I.03437O-UI  I.0777VO  90 

1,939603-01  1.027933  00 

1.539750-01  I.U250O3  03 

I.434440-3I  1.020000  00 

1.539070-01  I.J20I00  00 

1*534410-01  l*02005<>  00 

1.534450-01  1.077973  09 

1.539*33-01  1,027020  90 

1*539190-01  1.027423  00 

I*93*4t0-91  1.337349  99 

1*53*140-91  1.027933  90 

1*433933-01  1.0744*3  00 

1,43270(^01  I.t2ut03  00 
I.531VJ3-OI  1.924440  OO 

1,530943-01  1.0290*0  OJ 

1.529073-01  1.32*343  OO 

1.5205*0-01  1.373513  00 

1,527333-01  1*022703  00 

1.524453-0I  1*021073  00 

1.52*290-31  1.U2009U  09 

1,522403-01  1,019423  90 

1,6207*3-01  1*010400  00 

I•4tll77(>-J|  1,017*93  00 

I. 615550-01  1*014130  00 

1.41**13-01  1.01*733  03 

1.512020-01  1,013243  00 

1*439*99-91  1.011473  30 

1*494920-01  1.310910  00 

1.59*009-01  1.000299  00 

1*401033-01  l■03b«0a  90 

I, 997919-01  I.03***')  00 

1.90*6*9-01  I* 102*23  00 
1.591270-01  1.000200  00 

I • 957549-0  I W.90a99’>-01 
1.9(139  30-01  0.9a731i>-31 

1.400019-91  J.IJ 1070-01 
1 .4749  713-0  I 9,  JO 7003-9 1 
1.471  7 73-0  1 9.  1417*1^01 

l.£t7* 3>-0|  9.39*473-01 

l.awOOl J-11  0.124470-01 

1.99(1300-01  9.  7 S 7790-01 

I .9434 1 3-0 1 '#,74  7929-91 

1*940409-01  O. 7371 99-01 
I, 9*3913-01  9. 70*979-91 

l.aJ0J03-91  3 •«  7394 '>-01 

l■43^««n-0t  #*4J947()-0I 

1,927*93-01  9.U04V23- 01 

l*42la2U-OI  1.  a7030'9-01 
1.91404  7-01  w. 93*339- 91 
I.910I4O-9I  9. *97929-01 

1,404123-01  •#.  *49000-91 

I,  *97993- J I O. •*149(^01 
I *491 440-01  #• 3121 10-01 

I. *032 J 3-0  I V. 3*2023- 01 
l(«7(luOI>-JI  V.J.I  I 190-91 
1.4  72013-91  9*29993'>-0l 

I.44423C-0I  9.217173-01 

I •*40333-01  9. 1 7*110-01 

I .*9 13 20-01  9.130349-91 

I.4442I3-0I  0.009943-01 

I. *37003-91  V. 9*0023-01 
I .*29490-0 1 #1.99*243-91 

I .*22290-91  0. 0*9031-01 

I .*1**03-01  5.0 >2223-9 1 

I. *97220-91  M.0945H3-0I 

1.399450-01  ••907023-01 

1.391523-01  5. 7445 73-01 

I. 30*0 1 0-01  5.709H41-0I 

I .3741 J3-0I  U.4u9b«1-0I 

I.  3«*t  01-OI  0.*I0H91>-D1 

1.3501 03-01  N. 440001- 01 
1.3021  13-01  « .01 0343-01 

1.3*3990-01  0, «994*3-01 

1,3350  19-91  H.*0(|*0r^91 

1.327490-01  0.345970-01 

1.319323-31  0.305253-01 

1.311020-01  *.24329(^01 

1.302450-01  0.201091-01 

1*29*310-01  0*l*070(>-0l 

1*244910-91  «■•  994120-01 

1.277*91-91  O.OkJJOI-al 
1.2490o3-JI  7. #90510-01 

1.249593-01  7. 93 75*3-01 

1.242123-01  7.004*03-01 

l•^•^64O-0l  7.531340-01 

1.235150-01  7.770293-01 

1.22*570-91  7.7240*0-01 

1.210190-01  7.471090-01 

1.209710-01  7.410773-01 

1.201240-01  7.044720-01 

1.192*93-01  7.512750-01 

I ■ I 0*3  51-01  7. •09930-01 

I. 174973-01  7. *07 I 00-0 I 

1.157593-91  7.34*51 0-01 

I. 1092*0-91  7.302223-01 

l.lbObll-JI  7.2 900 1 3-9 1 
1. 1*2430-91  7.190000-01 

I.  I3*S7’)-0I  7.1*6210-01 

I .1261 40-91  7.09*4*0-01 

I. I 17900-01  7. 0*33 1 1-0 1 

1.109090-01  6.092243-01 

1.101753-01  4.94 I *33-01 

1.003710-01  4.090003-01 

1.005710-91  4.0*0470-01 

1.077740-01  4. 790750-01 

1.059073-01  4.7*1150-01 

1.  042  02i>-O|  5.591500-01 

1.05*2*1-0I  5.o«29«O-0I 

1 • 0*05  I 0-01  5. 59*4 1 3-0 1 

1,035553-01  5.4*5230-01 

1.931253-01  5.590*50-01 

1.023710-01  4. 141050-01 

1.015253-01  5. *0*003-0 I 

1*000030-01  4*357530-01 

1*001413-01  4*31 t**0-9l 

9*«*2330-92  4.2*550(^01 

0*070340-02  4*220*2(^01 

0* 7993 1 3-02  4*175730-01 

0*7207*0-02  4*131333-01 


1*017330-01  **003090  03 

1*017540-01  J.VOOO'.D  03 
1*917701-91  3*999991  03 

1*015210-01  3*999990  03 

t.0t06*’>-0l  3*999993  93 

1*019951-01  3*999990  03 

1*019*50-01  3*999990  03 

1*0190*0-01  3*999990  03 

1*929570-01  3*999940  93 

1*0212*3-01  3*999900  03 

1*921040-01  3.99<#V*0  03 

1*022*10-01  3.999970  03 

1.02*900-01  3*999970  03 

1*023410-01  3*999943  03 

1*023013-01  3*999950  93 

laOJalOO-OI  3.999940  03 
1.02*250-01  3.999950  03 

1.02*291-01  3.999950  03 

1.024140-01  3.V999SU  03 

1.023920-01  J«9999«0  03 

I.92SS11-01  3.9999*0  03 

1.0229*3-01  3.999930  03 

1*022190-01  3*9999J0  03 

1.021273-01  3.999910  03 

I.020la3-0l  J.999920  03 

1.015071-01  3.999920  03 

1.017373-01  3.999923  33 

1.015*00-01  1.999910  03 

I.ai379)»-0I  3.999913  33 

1.311590-31  3.999900  03 

I.OOOJOU-OI  3.999900  03 
1.30*003-01  3.999900  03 

I*03«l40-0l  3.990090  33 

1.001240-01  3.999090  33 

9.901000-02  3.999(100  03 

9.9*7931-02  3.949*41  03 

9.9114(1-02  3.999551  03 

9.07*270-42  3.999071  03 

9.03**a0-02  3.999570  03 

9.7925511-02  3.999071  03 

9.7*5501-02  3.9995(0  03 

9.702500-02  J.O'jOOaJ  03 
9.u5*3a0-02  J.9«9oso  03 
9. *0*1*0-02  3.999050  03 

9.541900-02  3.999941  03 

9.«97(5D-02  3(999540  03 

9. *41*21-02  3*0995*1  03 

9*34329>-32  3*999530  03 

9*323340-02  3*999530  03 

9*241461-02  J*999030  03 

9*1903*0-02  3.999*20  03 

9.I33457-32  3.999520  QJ 

9.057091-02  3.099420  03 

0.9993*1-02  3.299510  OJ 

5.930291-32  3.999510  03 

0.060021-02  3.99’>500  03 

9.700431-92  3.999501  93 

5.714I91-02  l.-J'IOdOO  03 
5.442791-92  3.999791 

0.#50521-03  3.999790  03 

0**93«50-02  3*099700  OJ 

0**l74d1-22  3*999751  03 

5*3*1270-02  3.909750  03 

5.254321-02  3.999770  03 

5.10*590-02  3.999770  03 

5.109070-02  3.999740  03 

5.039941-92  3.949751  03 

7.45240(>-a2  3.94476U  03 

7.574160-02  3.99')750  03 

7.795711-12  3.949750  03 

7.717330-02  3.999750  03 

7*539121-02  3*9007*0  03 

r*»0ll5O-02  3*0007*0  03 

7*403521-02  3.0007JO  03 

T**04271-02  3*990710  03 

7.329501-02  3*900730  03 

7*2532(i»-02  J.90972U  03 

r.l7742'>->02  3.009770  03 

7*102531-02  3.900710  03 

7.025JSO-02  3.999710  03 

••95*040-02  J.4097I0  03 

4*502130-12  3*990730  03 

4*510270-02  3*000700  03 

4*739310-02  3.090710  03 

•(•40270-02  3.000400  03 

5.500100-02  3.090490  03 

0.5321 11-02  3*009550  03 

4**b40*r>*0f  3*900401  03 

5*300021-02  3*99(»*aD  03 

5*33*040-02  3*900470  OJ 

4*270101-02  3*409*70  03 

5*207*10-02  3.909450  03 

• (14S751-02  3.949ot>0  03 

4.005210-00  3.0*95(10  03 

5.925000-02  3*990450  03 

5*947530-02  3.000450  03 

5*910410-02  3*999650  03 

6*09««30-02  3*999640  03 

5* 759400-02  3*900o«0  03 

4*7*5911-02  3.999530  03 

■•403370-02  3.000531  03 

5.4*1970-02  3.090430  03 

5.501700-02  3.099420  03 

5.5*2550-92  3.000520  03 

5.40*5*0-02  3.050510  03 

5.557533-02  3.000510  03 

0.501020-02  J.OVOblO  03 
5.357090-02  3.909500  03 

5*313430-02  3*999*01  03 

5*2700l(>-02  3*999500  03 

5*220210-02  3*009591  03 

5*100620-02  3*909500  03 

5*159010-02  3*000500  03 

5*110370-02  3*000500  03 

5*072451-02  3*090550  OS 

5*035013-02  3*000570  03 

5*000050-02  3*009570  03 

4*955100-02  3*999550  03 

5*031010-02  3*999540  03 

*■007700-02  3.090550  03 

4*555350-02  3*999550  03 

•*033010-02  3*999550  01 

•*003050-02  3*909550  03 

5*773070-02  3*9995*0  03 

••7*354(^02  3*9995*0  01 

4.715*10-02  3.999510  03 

5.507700-02  3.909530  03 

*•550720-02  3*000530  03 

4*535300-02  3.999520  03 

*•400741-02  3.009520  03 

4*503050-02  3*000510  03 

4*550510-02  3*909510  03 


680 


l.rrtooo  e 

i.iaAOus  0 
0 

ujoabou  0 
itSiausD  « 
1(31*000  0 
l(JJ*dOJ  0 
l«3**0uu  9 
1(3*9000  0 
I.39900D  0 
l(3(.*0OD  9 
l(J790i)>>  0 
1(309000  9 
1(399000  9 
I(*09000  0 
1(419000  9 
I ( *29003  9 
l(*3V0aD  9 
1*4*9000  0 

1 (*99000  9 
l(*9900O  9 
1(479000  9 
1(*BVVU0  0 
I (*99900  O 
l(509oOO  9 
1(919000  9 
1.929000  9 
1.939000  0 
i.e*»coo  e 

I (*99000  0 
I.M90OO  0 
I.*790u0  0 
l(9«t90uD  0 
l(B990OJ  9 
1(909000  0 
I.CI9000  9 
1.429000  0 
l.faJOOOO  9 
1.4*9903  0 
1.4490091  9 
1.469900  0 
1(47*900  9 
1.409900  9 
1. 499903  9 
1(799000  9 
I.7I900U  9 
l(/29o03  9 
1,719000  9 
1,7*9000  0 
1*799090  0 
1(7*9090  0 
I. 779000  O 
1,749990  O 
1(799000  0 
I.409UUU  0 
1,1119000  0 
I, *29090  0 
1.439000  0 
1.4*9000  0 
1,449000  9 
1.44900C  0 
I.4790UO  O 
I.4U90UO  9 
1(499000  0 
1(9090911  0 
1.919090  9 
l(92VoOU  0 
1(939000  0 
1*949000  0 
I*9!>9au0  0 
1*949000  0 
1*979000  9 
I «<49g00  0 
1*999000  9 
2*949000  0 
2*019093  0 
2*029000  0 
2*039000  0 
2(049000  0 
2*eS9000  0 
2*949000  9 
1*979900  0 
2*949000  0 
2*099900  0 
2*109000  0 
1*119000  9 
2*129000  0 
2.1J90O0  9 
2*149000  9 
2*1(9900  9 
2*169030  9 
2(179000  0 
2(1490(0  9 
2*199000  9 
2*299000  9 
2*2I9u9’>  0 
1(229000  9 
2.2JV900  0 
2*249900  9 
2*249000  0 
2*2b9COO  0 
2.279000  0 
2*299000  O 

2 (2990011  9 
2.309001)  9 
2*319000  9 
2*329000  9 
2*339000  9 
2(349000  0 
2*399000  9 
2(369000  0 
2*37VUOO  9 
2*349000  9 
2*399000  0 
2*409000  0 
2*4I900U  9 
2*429000  O 
2*439000  9 
2*449010  9 
t*4»9000  9 
2*469900  9 
2*47«00>  9 
2*449000  9 
I* 494000  9 
1*909000  9 
2*919090  0 
2*929000  9 
2*939990  0 
2. 649000  9 
2*999000  9 
4*969000  O 
2*979000  0 


1*211390  03 
1*211910  03 
I. 212320  OJ 
1*212720  03 
1*213020  03 
1*213230  OS 
I.21337G  03 
1*213430  01 
I.2I343C  03 
1*213370  93 
1*213230  03 
1.213010  03 
I.2I27S0  03 
1*212341.  03 
1*1114(0  03 
I.2II34U  03 
1*210720  03 
1*210020  03 
1*209231  03 
1*204370  43 
1*207420  03 
1.30040C  03 
1.209290  03 
1*204100  03 
1*202430  0.1 
1*241440  93 
1*200000  03 
1*194940  03 
1*I«694l>  03 
1*199270  03 
I.14392C  03 
1.I9I691)  03 
1*149740  OJ 
1.107790  03 
t*ll97tO  03 
1*103500  03 
1*111360  03 
1.179040  03 
1*176690  03 
1*174240  03 
1.171720  03 
1*109120  03 
I.1C649D  03 
1*141710  03 
1.160490  03 
1*194016  03 
1*199090  03 
1*162030  0.1 
1.144940  OJ 
1*149700  03 
I.14295C  03 
I*  IS924D  03 
I.I3990U  01 
1*132400  03 
I*l2900i:  03 
1*1294(0  03 
1*121090  93 
1*110190  03 
I.11447C  03 
1*1106*0  03 
1.106090  03 
1*102940  OS 
I.09902U  03 
1.096020  03 
1*090940  03 
I. 00*400  03 
1*002730  03 
1*070940  03 
1*074300  02 
1*070020  03 
1*0*9700  03 
1*0(1330  93 
1*09*930  03 
1*042*70  03 
1*047990  03 
1*043470  03 
1*030910  03 
1*034320  03 
1*029700  C3 
l*0290eC  03 
1*020370  03 
1*014600  03 
1*010920  03 
l•0«ftl«D  03 
I.90I34U  93 
9*««5790  02 
9*917460  03 
9*969140  02 
9*920960  02 
9*771410  92 
9.7229S0  02 
9*(739(0  02 
9*«244«C  02 
9*979*70  92 
9*52*400  03 
9,4T7C*D  02 
9*427720  02 
9.379J20  02 
9*320920  92 
9*2798 20  02 
9*239140  02 
9. 1404 10  02 
V.I3I92J  02 
9*042300  42 
9*031170  02 
9*944130  02 
4*9392  1C  02 
9*990420  92 
9*937790  92 
9* 799300  02 
9*741000  02 
9**92900  02 
4**46000  02 
4*997330  02 
0*949490  02 
0*602710  02 
4*499414  32 
4*409140  02 
4.36244U  02 
4*JI*ISU  02 
4*271140  02 
4*229490  02 
4*140470  02 
4.13*270  02 
4*092060  02 
4*040290  02 
4*004460  02 
7*941490  02 
7*919370  02 
7*477910  02 
7*439740  02 
7*794620  02 


693120  02 
*97740  02 
062490  02 
667340  02 
*72410  02 
677970  02 
642460  32 
*94290  02 
*91090  02 

*«6*40  02 

702440  02 
70*320  02 
714340  01 
720453  02 
72*790  02 
713160  02 
730670  02 
7**3IO  02 
79^060  02 
76V940  02 
7*6940  02 
774040  02 
741260  02 
700990  02 
796030  02 
403940  02 
41 I23U  02 
414080  02 
426433  02 
434773  02 
442610  02 
4909SD  02 
499170  02 
467440  02 
476490  02 
*44360  02 
492910  02 
VO  1990  02 
910263  02 
919C40  02 
927490  02 
936910  02 
949790  02 
964430  02 
063930  02 
973090  02 
942300  02 
001940  02 
000470  32 
010220  02 
019623  02 
029060  02 
030930  02 
044040  02 
097941)  02 
0*7190  02 
07o74D  <12 
006360  02 
096010  02 
109673  02 
119340  02 
129030  02 
134740  32 
144490  92 
164160  02 
1*3440  02 
173610  02 
143330  02 
193090  02 
2027*0  02 
212460  02 
2(21*0  02 
231*40  02 
241930  92 
291180  02 
240740  02 
230390  32 
279970  02 
249930  02 
2990*3  02 
30*960  02 
31*030  02 
3274*0  02 
1366*0  02 
34*220  02 
359943  92 
3«4«23  02 
374093  02 
343240  02 
392340  02 
401470  9k 
410910  02 
414900  02 
424410  02 
437313  02 
44*130  02 
•64090  92 
46J990  02 
472230  32 
440400  02 
449310  02 
417760  02 
00*129  02 
914*30  92 
922*60  02 
93  3*20  02 
634903  32 
94*910  02 
9S4450  02 
6O27C0  02 
970440  02 
6TS1H3  02 
949790  02 
903330  02 
630740  32 
6041  40  02 
•19420  02 
622*20  02 
629720  02 
636740  02 
64  36  70  0 2 
693610  02 
6672*0  02 
663910  32 
670470  02 
676940  02 
603313  02 
*09990  02 
699770  02 
711440  02 
707440  02 
711733  32 


3.342C4O-02 
2*914440-02 
2*494210-02 
1*900370-02 
1*921600-02 
1*094520-02 
9. 071770-03 
1*199*00-03 
-1*134600-03 
-9*794260-03 
-1,049260-02 
-1*909460-02 
-1*972100-02 
-2.432920-02 
-2*491610-02 
•3*347900-02 
-3*401920-02 
-4*202190-02 
-4*099670-02 
-9.143710-02 
-9*944060-02 
-•* 020490-02 
-*.462740-02 
-*•440710-02 
-7*304(71^02 
-7*7226*0-02 
-•*13*290-02 
-•*04*700-02 
-0.9*7990-02 
-9*346430-02 
-9* 737660- 02 
-1*012390-01 
-1.060420-01 
-1.007440-01 
-1*124630-01 
-1*160400-01 
•I*  19*320-01 
-l.23ll«>-01 
-1*269370-01 
-1.29409O-0I 
-1.331720-01 
-1*363070-01 
-1.399310-01 
-1*426040-01 
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*•994*40-0* 
*• 99J790-9* 
*•99**90-0* 


*•995990  09 
*•990940  0* 
3« 999940  0* 
3.994VS0  OJ 
*•9909*0  03 
*•990920  0* 
*•9949*0  0* 
*•994910  0* 
*•994910  03 
*•990910  09 
*•994901)  09 
*•994900  03 
*•994090  0* 


*•994040  0) 
9.99A04O  03 
*•994470  0* 
*•994070  0* 
*•994470  0* 
*.994440  O* 
*•994440  0* 
*•994440  0* 
3.994440  03 
*•994440  09 
*•994440  0* 
*•994440  03 
*•994430  0* 


1.4>47*0  OB 
l•0*•720  09 
1.4J4720  09 
1 .43* 7*0  09 
t •43*7*0  09 
1.4*I740  09 
1 •4*0700  09 
1*4*9700  09 
1 •4*0010  09 
1.4*7040  09 
I ••24090  09 
1 *429940  09 
I. •24400  04 


I•4t9l40  04 
t.***X40  09 
l•4XI*70  09 
l••^0»00  OB 
1.4I9A90  09 
t•4l074O  44 
t•4l7940  04 
1.417I40  04 
I•4t4*40  09 
1,419949  09 
l•4l40*O  09 
■•414000  09 
1.41**40  09 


1 I 

I OlfCH-ANGLI  G«I<«  ■ l•0941S147^w*O  00  I 

I A|TCH-4N<;(.r  0149  ■ 4.094492J970ll>-09  HAOIAM  | 


MOOEL  solution* 


* model  I* 

• 

• OCINl 
4 r*ILUME4 


40  a 2.COT99I4I5I7949IOO  04 
Ml  • 0.0 

P*  - !• I4**)4a749j*v7b00  03 
P3  - -2.34I9O70494O444I00  00 
<>4  > )«0 


COO  • 3.323439I3704997400-02 

CO  I • 0*0 

CO*  • I •291 4)747449 794000  00 
CO)  ■ tf.O 

C04  • *.0444ol4470)9*4)00  0) 


PIT  ERMOH.  4, 14)49)40944431400-00 


MOOEL  1*  rOUNO  TO  PC  Oc4T  PIT 


LIFT  COEFPIClENTtl  HY  LLASI  40U4RE  DISTANCE 


CL*0*-tf, 341 9)49)991 4)9440-03 
CLA  - 0*4)44I7709I449*74)  01 
CLAa«-4«9*9491479P937U230  00 
EAPaa  O* *094949 44 199244 70  01 
CLOa  0.0 


E)  SPsICIPi:  FUEL  C0NSUMP1IUN  a *• 94«09b4w«9 1000-0  7 L4F/(P1-LaP /SEC  I/SEC 


path  PCAFCFMANCE  analysis  IIEhATtCN  NOa  2 
14LT1TU9E  AM)  AIR4PCC3  AbSUHEil  CONNECT) 


1 IME 

<9ECS) 


PATH  PCHPonMANCC  SUlll  TCHATIOn  I 

6AMN4  ALPHA  CL 

(RAJ)  (MO) 


CO 


■elOMT  POaEN 

(LOF)  (FT-LIF/SEC) 


0. 4 

l•0»0OU-O* 
*.0)))«l0-0* 
J.OOOOOD-9* 
4« 0)0)00-4* 
L. 000)00-4* 
••OOUOOO-O* 
t*00))00-i)t 

1. «)0)00-0l 

I. AOOOO-l-OI 
1 •4)0000-01 
*«*)0)o>-oi 

2a4))0)0-)l 

J. 00041 00-  01 
J.40)))O-0t 
4**)0))0-0t 
9.0J)O0J-0t 
t.AOOUOC-OI 
•••000)0-01 
*«4))J0U-0I 

a.Aooooo-oi 
«.40)0))-0l 
I • 040)00  00 
I•l4)tf00  00 
I.XOOOOO  04 
1 •340000  00 
1.44)40)  04 
I•440a40  00 
I.LOOOOO  00 
taT4)00U  00 
••eoooow  00 

l•4•00)U  )0 
*•040000  40 
*•140000  00 
*•2400)0  04 


1.044400  43 
1.400400  OJ 
l•00049C  0* 
1.000000  0* 
lacoacoo  O* 
1.000400  03 

1.000000  OJ 
I.DOaOtO  03 
t«4000l0  03 
1.C04410  )3 
laOOOOlO  OJ 

1.0000))  03 
1.400040  01 
1,000090  0) 
••44007U  )J 
I.OODIIC  03 
taOOOlOO  01 
l•000*2l>  03 
1*0)0)00  OJ 
UOOOSOi)  01 
1.000S3C  03 
t«0«IO£9>  )S 

i.oogaou  oj 

l•eollOl>  0) 
l•00l34O  03 
l•aol•4u  03 
I•00l940  03 
1*002)2D  03 
I.OOSTIC  OJ 
laJOJlSO  0) 
l«0))4)O  0* 
I•904I90  )J 
1*0447IO  03 
UOOS**)  0* 
1*009970  Ot 


l•4•73»u  0* 
1.447440  02 
l•444)10  )* 
laOoOTVO  0* 
l*4</9390  0* 
I•470I40  42 
1.47110)  )* 
t*473C3l>  03 
l•47*940  03 
I ,473040  4* 
1*479490  4* 
l•477SI)  9* 
I.479JIU  0* 
t•44IIIO  )* 
Ib44*990  4* 
l*4a4«20  O* 
I ••499 10  4* 
I *49))))  0* 
1.49474)  0* 
l•90447O  4* 
1.9441  7.)  0* 
t•9)9la)  )2 
l•912(90  4* 
I•*l99a^  42 
I •6194)0  0* 
l•9*l*90  4* 
I.JZAOJ)  )2 
l•9]0^4O  4* 
1*93)401  0* 
I.SJOHIU  0* 
1.91)941)  4* 
I • 94*940  )* 
I •949400  4* 
I.944490  02 
t«99li')0  4* 


(■•  l«*43O-09 
t,l29J))-)4 
1»794740-)4 
*•190310-44 
1*0949CO-04 
4.413440-)* 
9*a*7140-)4 
7.397)04>-44 
4*9*4«4l)-)4 
1.04079)-)) 
1.  37410-01 
I .T*97v)-43 
a.  10747D--)J 
*.9)7C10-4) 
2. 0*4*91)- )3 

3.ai9C*>i-)l 

4.4*4l«J-)3 

9.9) 0170-)) 
7«093)2)-0) 
4.2aOOttl)-J) 
««94a*i)-)3 
1.I71*4)-02 
I • 394740-02 
l•99«J*>-0* 
1.749tibl)-0* 
l.bbOiao-O* 
2.220390-02 
2.4409LO-42 
2.7)9»2)-«2 
2. 347140-02 

3. a*J2ttO-02 

1.9) 7 02O-)2 
1. 704(40-02 

4.  <174  (40-02 
4.170410-02 


1.(30410-01 

1.4) 047)-)l 
1,430940-UI 

1.4) 0410-01 
!.•) )4 40-01 

l.oonio-oi 

I.C)094)-)I 

I.AIIOT)-)! 

I.«*I2))-4I 

1.4) 1)30-01 
I.A3194J-0I 

i.AJiaao-oi 

1.432490-01 

1.4) 2240-01 

1.0)2940-91 
i.oaojo-oi 
l.<>J]J)0-)l 
t.())<.3)-01 

1.4) )94)-4t 

1.4) 4*40-41 
l•4  349J•)-)t 
1 .4*47«0— 41 

1.4) 4920-01 

1.4) 9410-41 
I ••390)0-01 
1.434940-01 

1.4) 40*0-01 
1.434990-41 
l,A*424)-OI 
1.<>))A40-)I 

1.4) 3310-41 

1.4) 2440-01 

1.4) I930-)I 
1.43I09)-0I 
l.4SOI*0-)l 


1.0244)0  00 
1.02440)  40 
1.0247*0  0) 
1.42474)  0) 
1.424400  00 
I.0240V0  00 
1.424970  0) 
1. 029090  00 
1*)29133  00 
1.029210  O* 
1.029340  00 
1.029410  00 
l.)29<>40  00 
I • 029400  00 
1. 029940  00 
I • 024200  90 
l.)2«440  0) 
I.324L90  00 
1.424490  00 
t .027420  0) 
1.02720)  04 
l.)27)4l)  03 
t.427441)  00 
1.427900  04 
1. 0*7910  04 
1.0*74  70  <>0 
1.027*40  04 
1.427240  04 
I .*2 74*0  0) 
1.424770  04 
1.026440  04 
1.424040  04 
I .429540  04 
i.oasooo  00 

I.4244»0  04 


1.492420-41 
1.492 790-41 
1.492470-01 
I.49299J-41 
1.)9J124-01 
1.093360-01 
1.093400-41 

1.0)30)0-41 
1.494040-01 
■•434240-01 
1.094740-01 
I.ObblOU-ai 
I .09s6tl>-0t 
l.4940*)-0l 
l•)S442O-0l 
1.497100-41 
t.)97440-4l 
1.494910-01 
1.499044-41 
1 •059990-41 


1*0<>)940-01 
1*)(443D-0I 
I •040990-91 
l•44l0)O-0l 
1.460910-01 
1.040490-01 
I •440**0-01 
I* 4944*0-01 
1*49044(^01 
l•497900-0l 
l•45•74O-01 
1*099410-01 

1.0921 10-01 


4.000000  0) 
4.400400  0* 
4.000400  03 

4.000000  OJ 

4.0)0440  0) 
4.040000  0) 
4.004000  0* 

4.400000  a* 

J.999990  0) 

3.999990  O) 
*•999990  0* 
*.9V9990  03 
*•999990  03 

3.999990  03 
*.999990  03 

3.999940  O) 
*•999990  OJ 

*•999971)  4* 
1.990970  0* 


3.999940  0* 

3.999940  03 
*.099990  O* 
3.990990  0* 

3.999990  0* 

3.999940  03 

3.999940  0* 
3.9999)0  03 
*•999930  O* 
3.999930  0* 
*.969930  03 
3.999920  03 
3.999920  0* 
3.999910  0* 


1.449190  04 
1.449970  09 
1.449990  0* 
1.449010  09 
1.446690  09 
1.6*6670  OB 
1.4*6910  09 
1.497390  09 
1.447700  09 
I.44032O  09 
I • 4*9000  OB 
1.4*99)0  09 
1.479740  09 
1.471424  09 
l•4Tt460  09 
1.474110  09 
1.4757)0  09 
I.477)*0  04 
1.474090  09 
1.400430  09 


1.444140  09 
I•4a9•30  09 
1.407490  09 
1.409930  09 
I.49099*  09 
■•492940  09 
1.494070  09 
1.49954*  09 
1.494940  09 
I.4949J*  OS 
1.499490  09 
1.400910  09 
■•002120  09 
1.90*100  09 


SOOOO  JO 

<>o 

9*J0JS  00 
b*0v0O  00 
/«0000  00 
•*OOOJ  00 
0*00)1  00 
O«0UJO  00 
lOOCUO  00 
2*0000  00 
JOoOOO  90 
OOOOCD  00 
9400CO  00 
<>•3000  0» 
TOJOOO  00 
••0000  00 
««0090  90 
0*0900  00 
1409100  30 
2*0 JOU  00 
3«0000  00 
••0090  09 
9*0090  00 
••0900  00 
T«990l>  DU 
••0C9O  00 
C4J99U  90 
<>•9000  90 
i«oaoJ  00 
^•9u9ll  90 
JOIOOU  00 

• •OCOil  00 
940UOU  00 
^•ejoo  00 
T40U9U  90 
••OOUU  00 
••9C9D  09 
O^OOOO  00 
1*0009  09 
2*1009  00 
J409J0  90 
••9J0U  09 
9*UU09  00 
041999  00 
1*9000  09 
••UU09  00 
«*9090  00 
9*0009  00 
l•JCJ9  09 
9*9900  00 
J49091  00 
••9990  09 
3400UO  01 
0*0099  JO 
l*99oO  00 

• •91.99  00 
«*0U90  19 
0*00u0  00 
l•UC90  91 
?«iiOOIl  00 
J40U99  00 
•«9o9U  90 
>j*99ai)  09 
6*9999  01 
1*0909  JO 
0*0999  00 
0*9909  00 
0*9993  09 
t*9C99  00 
2«09ull  00 
)*9099  Jo 
••0999  09 
34900U  00 
t*9CJI>  00 
14  >003  00 
tl4900<9  JO 
■>•9099  09 
(U4C09  01 
Ol*0OU  01 
9?*O0O  01 
09*999  01 
0**'Jir)  01 
034J99  01 
01.' •JO)  01 
01*909  01 
)<)*.9J  01 
90*0911  91 
|0*9oC  01 
11*099  01 
12*000  91 
19*999  01 
I ••990  01 
134000  01 
It* 109  Jl 
I 1*039  01 
I14J1J  Jl 
19*9.13  01 
20*009  Jl 
2I«0JU  01 
22*099  01 
2140J9  01 
?**UOU  91 
2»*UU9  01 
2l>*99»  91 
21*0'I9  01 
JSvOOU  Jl 
20*Ooi)  01 
J040O0  Jl 
J 1*900  01 
92*009  01 
JJ*00»  91 
3**tfOU  01 
3*0009  01 
100990  01 
369000  01 
31%0au  31 
36*000  01 
J990U9  01 
•J9U0U  Jl 
•IVJOU  01 

• KOCOrt  01 
•3900C  01 

««V00n  01 

*99099  01 
•69000  01 
479009  01 
*•9099  01 
*99099  01 
009909  01 

nivooD  31 

b2'<OU9  01 

• 3V00l>  01 


006*00  0) 
007439  OJ 
000239  93 
00901]  03 
00991U  93 
OI092U  li 
911919  01 
012909  0] 
01*099  03 
019200  03 
016*10  03 
9117*9  03 
019060  01 
020**0  93 

02iai0  01 

023390  93 
92*090  03 
02e«09  03 
02*<I2J  01 
029010  03 
USI96I1  03 
933390  03 
039200  03 
OJIIOJ  JJ 
0190«0  03 
0*1030  OJ 
0*3C79  03 
0*9lf.0  03 
0*7200  J3 
0*9*60  OJ 
091670  OJ 
39  3929  0] 
096210  03 
0909*9  Cl 
0*9910  03 
OCJJIO  93 
066760  03 
066229  03 
07J1IJ  03 
0732*9  03 
07979  1 03 
070370  03 
0«097O  03 
0C360J  Jl 

oat.240  03 

oaoooo  01 

091900  OJ 
09*270  03 
096tl0  03 
099690  03 
I0241J  03 
1091*0  03 
107070  03 
119610  J3 
1133*9  93 
I locao  03 

I 19010  03 
IJl'iaJ  93 
l2*.-»eu  91 
|2o910  93 
129679  03 
132160  OJ 
I3903C  03 
lJle9'i  03 
1*0330  03 
1*29*9  03 
1*69*9  01 
1*9110  93 
16J699  93 
193170  03 
169669  93 
190119  91 
1609*0  03 
162920  OJ 
166270  91 
167990  03 
169*69  03 
I1S09C  03 
|7«2ou  09 
176*20  0.1 
170929  03 
10056(1  01 
1026kC  03 
10*619  03 
106*19  03 
lOOJOO  93 
190030  01 
191709  03 
ivj*«(;  03 
199069  03 
|9u60J  03 
190099  01 
1 90  >3  29  03 
200090  03 
202100  Oj 
793*29  03 
704600  03 

20*710  01 
207670  03 
20*569  C3 
209300  03 

210129  03 
•10790  01 
211390  03 
711919  03 
217360  03 
212729  03 
213020  01 
213230  03 
2I337U  03 
2I343C  03 
213*39  03 
213370  03 
2I323C  03 
213010  03 
212720  03 
2123*9  03 
211060  03 
2113*0  03 
210729  01 
2I002C  03 
2J923J  03 
2CU370  03 
207*20  OJ 
•06*09  03 
206299  03 
•04199  03 
202030  03 
201*70  03 
206099  OJ 
l««b«0  03 


99J9a9  02 
966*6.)  J2 
99993)  02 
9*1099  02 
6032*0  J2 
66629')  02 
967229  02 
960060  02 
670770  02 
972390  02 
673900  02 
679310  02 
676620  02 
977930  J2 
9799*0  02 
67V96Q  02 
990900  02 
9SI7I0  02 
992490  02 
993160  02 
603660  02 
99*190  02 
99*690  02 
66*9911  02 
9*91  JO  02 
699310  02 
606*20  02 
999460  02 
69S**i>  02 
699360  02 
693230  02 
999040  02 
99*900  02 
69*9 IJ  02 
99*1941  02 
993010  02 
993*00  02 
992090  02 
992*09  02 
961990  02 
691*60  02 
900020  02 
900360  02 
970790  02 
970210  02 
970630  02 
e>roc«o  02 
977*60  02 
676600  02 
676310  02 
679763  02 
676220  02 
67*700  02 
97*200  02 
673730  02 
97330.1  02 
672900  02 
672930  02 
972200  02 
671920  02 
971699  02 
971920  02 
971390  02 
97IJS0  02 
971320  02 
971390  J2 
671920  02 
671720  02 
97200'!  02 
67236U  02 
672701)  02 
67JJI0  92 
673020  02 
S74*2U  02 
6764  1’)  02 
97*309  J2 
677200  02 
•>79370  02 
670660  02 
660*59  02 
6*22*0  92 
6*3770  m 
>96*00  02 
6<*71‘jO  ‘12 
66‘>019  02 
6900911  0.2 
69199I>  02. 
6993  I J 92 
69  7r>b0  02 
ooOIJI}  93 
60.17*0  02 
t044  7O  02 
>.0  933)  02 

ol***U  02 
<1 1 7 7 90  92 
1.21069  02 
(.2**29  02 
«292J'>  02 
*3200')  92 
(.36019  92 
(.*9060  02 
6*4209  92 
*4<l>)40  02 
093 1 29  62 
*67  7«(>  J2 
(>c2*VD  02 
(.<>739. 1 02 
C72*III  02 
*77679  02 
6929*9  02 
011*2911  9 2 
O')  I 999  02 
*9***0  92  •> 
702**9  J2  - 
700329  92  - 
71*3*9  02  - 
720**1  02  - 
726790  C2  - 
733190  02  - 
7,10*70  92  - 
7««JI(J  02  - 
763  0*0  92  - 
76V94U  02  - 
7t>*9«9  02  - 
7 7«0«()  92  - 
7«l2w9  02  - 
7*960.)  02  - 
79*039  02  - 
2035*9  02  - 
01  12.14)  92  “ 
*IB«A9  02  - 


*•*707911-02 
*•$7*399-02 
9^2a7«9O-02 
9.002009-02 
9.922*00*02 
6*2*9969- 02 

6.97ia«0-02 
*•900010-02 
7.231990-02 
7.964000-02 
7.  099  090- 02 
••234C09-92 
B.669260-02 
••994J7D-92 
9.230069-92 
9.972290-02 
9.904C99-02 
1.023399-01 
I.996I29-0I 

i.oaoooo-ai 

I. 120679-01 
I. 162  309-01 
I.I03629-0I 
1.21*900-01 
t.2««eio-oi 
1.27*979-01 
1.303790-01 
1.332299-01 
1.36016J-01 
1.307329-01 
I. *13799-01 
I .*39390-01 
1.46*230-01 
1.400210-91 
I. 911320-01 
1.933910-01 
I.994760-01 
1.979C4O-01 
1.69*329-01 
I. 612970-01 
1.629769-01 
1.6*9070-01 
1.6*0000-01 
1.67*760-01 
1.607*90-91 
I.699C90-OI 
I.70942O-0I 
1.710990-01 
1.726949-01 
1.733269-01 
I .73B72J-01 
1.  7*2gj4>-9l 
1.749469-01 
1.74792D-JI 
1.747090-01 
1.7*6079-91 
1.7**760-01 
1.7*12*9-01 
1.736*211-01 
1,730290-01 
1.7229*J-J1 
1. 71*130-01 
1.79*100-01 
1.692700-91 
t.eaol 7D-0I 
1.660249-91 
l.*9l  I20-  J1 
I. 63*799-31 
I.O17C10-0I 
1.999139-01 
1.67rtOOJ-JI 
|.6io6  79-')l 
I.934I4J-9I 

1.91  1**9- Jl 
I.«e6990-9I 
I.. 60619-11 
l.*3r'>620-  Jl 
l.«941«J-9l 
1.  J76C09-  )l 

1.3**219-01 
I.JI39I9-0I 
I. 24121. »0I 
l.2«790>>-i)l 
1.21 1429-01 

1.  I 747  j.J-'ll 
I .1  «2>10l>- 01 
I. I J*C?9-0I 

I. I)*H*3>-J1 

9.699449-02 

9.91  I I 79-92 
9.IUtl  J9-02 
«.*'p*4.>9-02 

0. 777C69-02 
7.06J70LI-0.! 
7. *2*960-92 
6.69I ttO-0? 
9.652629—92 
6.  I 994) 70-02 
6.6uJCl>l)-U2 
9.ZI24ifl9-‘)2 
*• 7B6C19-02 
*•302*99-92 
3.44JJ69-02 

J.  Jd2  949-92 
2. 914640- 12 

2.  *6*219- 92 
I .646979-02 

1.  -21 699-92 
1.064629-92 
9.071 770-93 

> I V6699-03 
>1  J4()99-0J 
> 7962*9-03 
>0452*9-02 
>699*69-92 
>972109- J2 
1*32620- J2 
)0«16l9-02 
,3*7909-02 
>001  ')29-92 
>292 199-02 
>699*79-02 
9.  1*3710-02 
,94*C6j- 02 
.020499-02 
1*62709-02 
,440719-02 
i30*U79-02 
,722tel-02 
1 I J*2’)(>- J2 
i9*4  760- J2 


1.629049-01 
1.627030-91 
1.620600-01 
I.62909J-0I 
1.62  3*713-01 
1.621760-01 
1,619929-01 
I.6I796J-0I 
1.6190*0-01 
1.613609-01 
1.6II22D-0I 
1.600690-01 
1,006020-01 
I .603219-0 1 
1.600269-01 
1.S97I30-OI 
1.693070-01 
I.990490-01 
I. 906070-01 
1.6031*0-01 
1.979269-01 
1.676220-01 
1.5710*0-01 
1.666700-01 
1.6622 10-01 
1.267609-01 
1.662000-01 
1.6*7000-01 
1.5*2010-91 
1.637610-91 
1.932260-01 
1.926700-01 
1.921160-01 
I.61SJ9D-0I 
1.809600-01 
1.903*79-01 
1.497310-01 
I. *91039-01 
l•*a*6lo-0l 
I.4700 70-01 
1.471*19-91 
I. *6*6 39-01 
1.4677*9-01 
1.4997*l)-0| 
l.4«36*0-0l 
I.OJo* 30-91 
1.4291 30-01 
l•*217«0-0l 
I.414260-01 
1.4066 00-01 
1.3990JJ-9I 
1.391 100-01 
1.303900-01 
1,379620-01 
1.367680-01 
1,390689-01 
1.391*20-91 
I.34J500-01 
1,336330-01 
1.327120-01 
1.3190*9-01 
1.3106*0-01 
I. 302230-01 
1.2930*9-01 
1.206*  70-01 
1.277060-01 
I .2*** 10-01 
1.2601*9-01 
1,291709-01 
1.2*3220-91 
1.23*7*0-01 
l.22*260-0l 
1.217799-01 
1. 200929-01 
1.20')e*U-0l 
1 • 1*2*20-01 
I . I 039V9-0I 
I.  179991-01 
I .1672  I 0-0  I 
1.194960-01 
1.199669-01 
I.  I*22o9-0l 
1,13*919-91 
I.I2*0  9|>-9I 
I.I176J>>-JI 
I.I094SI9-JI 
1.101*19-01 
I .093369-91 
1.096379-91 
1.077*2<J-Ot 
1.069930-01 
1.04.1609-01 

I.093V1O-OI 
1.04*190-01 
I.03OS2O-OI 
1.030920-01 
I .023399-01 
t. 016929-31 
1.00*620-01 
l.OOllVU-OI 
9,939229-02 
9.H6  72  70-02 
9. 796233- 02 
9. 726719-02 
9.666429-02 
9.6*6770-92 
V.6l**U0-9? 
9. *697*9-62 
9.3*3469-02 
9.317*40-02 
9.26222O-02 
9, 1*7929-02 
9.I66* 49-02 
9.091910-02 
9.U2906J-02 
0,967000-02 
2.9U669')-02 
0.0*6190-02 
O. 709370-02 
a. 726370-02 
0.66UI 20-02 
0.6106 30-02 
e.953900-02 
O. *97900-02 
0,**266)-02 
e. 3001*9-92 
0.33*370-02 
0.201329-92 
0,22*900-02 
a.  177340-32 
a. 13*4*0-92 
••076300-02 


l.0237aO  00 
1.023039  00 
1.022219  00 
1.921303  09 
1,020329  00 
I.0I926O  99 
I.DiailD  00 
i.oioaaj  00 

1.919679  00 
1.01*170  00 
1.012699  00 
1.911120  00 
I. 009*63  00 
1.097703  00 
1.009060  00 
1.003923  00 
1.001099  00 
9.997699-01 
9.075320- 01 
9.962090-01 
«. 927903-01 
9.902760-01 
9.07666 )-0l 
9.0*9640-01 
9.021690-01 
9.792431-01 
9.763060-01 
9.732309-01 
9.700019-01 
9.660360-01 
9.639020-01 
9.600020-01 
9.96977O-0I 
9.929060-01 
9.693110-01 
9.496923-01 
9.417110-01 
9,377000-01 
9.3370*0-01 
9.297039-01 
9.299*  79-01 
9.213170-01 
9.1 701 70-01 
9.12649O-01 
9.0*21*0-01 
9.007160-01 
0.991670-01 
0.9*9390-01 
a.094650-01 
a. *61369-0  I 
e,0035«>-01 
0.75626O-01 
a. 70*500-01 
4.097290-01 
0,607669-01 
0.397631-01 
0.607220-01 

а. *96«71-UI 
*.*06099-01 
*.36*000-01 
O.3J2349-0I 
0.23U43O-0I 
*,190200-01 
0.1*6930-01 
*• 993400-01 
0.9407IO-01 
7.947099-01 
7.93*969-01 
7.4019*11-01 
7.420471-01 
7,77376  1-Jl 
7.722*30-01 
7.669929-0I 
7.6l'»«3'>-31 
7.  6*3**i>-01 
7.3109Ii)-91 
7.467*91^01 
7«*0500')-0l 
7.3O240O-0I 
7.300120-01 
7.2*796')-D1 
7. I 96970-01 
7.1 *«2I 1-01 
7.392*7')-9I 
7.04I34H-OI 
*. 99933 O-Ol 
*•9396*0-01 
O.**906J-i)I 
*.*3446(>-OI 

б. 7*09*0-01 
6,739300-01 

V.o9(M*r)-OI 
6.6* 1260-01 
6.5V272r>-9l 
*.6**67D-0I 
6. *9*000-01 
6. **94*0-01 
*•402*99-01 
U.3D597O-0I 
*■309900-01 
*«2b*l  7(7-01 
*■210920-01 
*•17*250-01 
*■129*70-01 
6.00390  >-UI 
*■942*60-01 
6.99943U-UI 
9.V664*n-OI 
9.91*7*0-01 
6.973099-01 
6.0.110*0-01 
9.791 1*0-01 
6.77  097(7-01 
6. 730930-01 
6.W9I399-0I 
6.»62Z*O-01 
5.*I36*0-0I 
9.576500-01 
6.63 7040-01 
6.600079-01 
9.46J96D-0I 
6.427730-01 
9,391970-01 
9.366600-01 
6.321050-01 
9.207490-01 
6.26360l)-01 
6.22013(7-01 
6.1071 30-01 
■3.16*600-01 
*• 1 22*00-01 
6.090030-01 


1.0601S9-OI 
1.9*7903-01 
1.046600-0I 
1.04309J-OI 
1.9*0190-01 
1.937160-01 
1.03392(1-01 
1.030*90-01 
1.926770-01 
I. 922070-01 
1.910799-01 
I.0I4* 10-01 
1,009090-01 
1.009000-01 
I.090I0O-0I 
9.9*0960-02 
9.09*070-02 
9.030690-02 
9.700*69-02 
9,720260-02 
9.690173-02 
9.99*290-02 
9.92070D-02 
9.46I493-02 
9.393790-02 
9.322670-02 
9.2610*0-02 
9.  l7a24>l-02 
9,|0*3a9-02 
9.029230-02 
a.993iao-02 
0.07622O-J2 
0.790*30-02 
0.719910-02 
0.640720-02 
a. 660973-02 
0.*a0720-02 

а. 400050-02 
0.319070-02 
0.237060-02 
O.I9o9*J-02 
0.979210-02 
7.993950-02 
7.912060-02 
7.0J2000-02 
7.791*90-02 
7.6713*0-02 
7,591760-02 
7.912640-02 
7.43*220-02 
7.366**0-02 
7.279390-02 
7.203120-03 
7.127640-02 
7.063130-02 

б. 979**0-02 
*•906020-02 
6.036130-02 
6.76**70-93 
6.69*070-02 
6.6263*0-02 
6.650910-02 
6.»926IO-02 
6.42744O-02 
6. 363*20-02 
6.39a57>>-02 
*■23*090-02 
6.1703*0-02 
6.119070-02 
6. 960930-02 
*•003999-02 
6.9*0230-02 
5.493660-92 
4.44U27O-02 
6.700090-02 
6,737010-02 
6.607120-U2 
5.630399-02 
6.890790-02 
6.6**320-02 
5.49493O-02 
6. *6*6*0-42 
6. *11439-02 
6. 3*9 290-0 2 
6.320090-02 
6.2*79 30-02 
6.24V76U-02 
6.210930-02 
6.173270-02 
9.136920-02 
6.101490-02 
6.0669*0-92 
6. 933260-02 
6,000**0-02 
*. 9*0*50-02 
*.9072*0-02 
4.90*910-02 
*•477320-02 
«.***500-U2 
4.420**0-02 
4.793060-02 
*■ 766390-02 
*. 7*0600- 02 
*■7161*0-02 
4,*')U4  90-02 
*•666480-02 
*.**3o*o-o: 
*. 62D?3o-02 
4.8979*0-02 
*•676300-02 
4*956160-02 
*.63*660-02 
*•52*460-02 

*(60***(^e2 

*•4*6300-02 

*•**6*70-02 

*•4*0110-02 

*•*30310-03 

*••12770-07 

*•395760-02 

*■379100-02 

*■363020-02 

*•3*7260-02 

4.331690-02 

«.3It94[>-02 

*•307200-02 

*•20*010-02 

*.27*t0l)-02 

*•260620-02 

*.2*7200-02 

•.23*360-02 

*.22l7*i>-02 


999910  03 
999900  03 
999900  03 
999900  03 
999090  03 
999090  03 
990000  03 
999040  03 
999000  03 
V99070  03 
999970  03 
999070  03 
999060  03 
9990*0  03 
999090  03 
999030  03 
999090  03 
9990*0  03 
9994*0  03 
999030  03 
999030  03 
999010  OJ 
909020  03 


999020  03 
999010  03 
999*10  03 
999000  03 
999000  03 
999000  03 
999790  03 
999790  03 
999700  03 
099700  03 
999780  03 
999770  03 
999770  03 
999769  03 
999760  03 
999760  03 
999799  03 
999750  03 
999799  03 
9997*0  03 
999740  03 
990730  03 
999730  03 
999730  03 
999720  03 
999720  03 
999710  03 
999710  03 
999710  03 
999700  03 
999700  03 
999700  03 
999690  03 
999690  03 
999600  03 
999640  03 
999600  03 
909670  OS 
990670  03 
999660  OS 
999660  03 
999660  03 
999690  03 
999690  03 
999690  03 
999440  03 
0996*0  03 
999630  03 
999*30  03 
999630  01 
999620  03 
99962U  93 
999610  03 
999610  OJ 
9V9610  03 
099*00  03 
99  9600  0.1 
V99600  03 
91499U  03 
999990  03 
999509  03 
999900  03 
999690  03 
999670  OJ 
999970  03 
99956  0 03 
999660  03 
099660  03 
999960  03 
999690  03 
999990  03 
9999*0  03 
9999*0  03 
999630  03 
999910  03 
999530  J3 
999920  03 
999920  03 
999610  03 
9)9510  03 
999619  03 
999600  03 
999600  03 
999*90  03 
979*90  03 
999499  03 
99940(1  03 
999*00  03 
999*40  03 
999*70  03 
999*70  03 
9994*0  03 
999*60  03 
999*60  03 
999*50  03 
999450  03 
999**0  03 
999*49  03 
999440  93 
999410  01 
999*30  03 
999*20  03 
999*29  03 
999430  05 
999*10  03 
999*10  03 
99V40O  01 
999*00  03 


604199  09 
90944O  09 
5064*0  09 
907390  05 
500290  05 
509140  05 
509930  05 
910000  09 
91 1300  06 
912030  OS 
512630  05 
913190  09 
513700  05 
51*170  05 
51*590  05 
51*979  06 
618310  09 
SI 6600  09 
516060  OS 
516000  05 
516260  06 
510*10  05 
016529  OS 
616600  09 
6166*0  09 
516660  05 
516660  09 
516619  06 
9ia949  05 
916*50  05 
516139  05 
510190  05 
516030  05 
915050  05 
6 1 5660  05 
015*50  09 
919220  09 
91*909  09 
514710  OS 
51**70  05 
51*200  09 
913920  09 
5136*9  05 
913160  06 
513060  05 
911770  03 
512*00  03 
912200  05 
911*10  09 
9116*0  05 
911379  OS 
SI  IlOO  09 
SIOaSD  09 
910610  09 
9103*0  09 
910179  09 
609970  09 
999790  09 
909630  09 
909*90  09 
609379  09 
509270  09 
909200  09 
909190  09 
909130  05 
509140  09 
sooiao  09 
699290  09 
999360  09 
509490  09 
909660  OS 
509470  09 
910113  OS 
610*00  09 
610720  05 
*1  10*0  09 
611499  09 
61  19*0  06 
612*30  09 
5I296J  05 
6139*0  09 
61*160  09 
91*4*3  09 
9t*S6(>  05 
916320  09 
617139  09 
617990  09 
914909  06 
619060  09 
920969  09 
621920  OS 
623020  09 
52*100  05 
525100  05 
526039  09 
9279*0  95 
529290  09 
530600  05 
632130  05 
533620  05 
535160  05 
5367*0  05 
530300  05 
640050  06 
5* I 763  09 
9*3930  09 
9*5330  09 
»*717u  03 
94*090  09 
950970  06 
SS29JO  05 
95*920  05 
555930  05 
557900  05 
560060  OS 
563160  06 
56*290  OS 
566*60  09 
960650  09 
670060  09 
573100  OS 
679363,05 
377640  09 
979930  09 
5032*0  05 
50*57(1  OS 
506910  05 
509260  05 
591620  09 
993900  09 
6*6360  06 
990730  09 


1*«««COO  01  t* l«60«0  03  I•«2fea30  02  'OtOOTOSU- 92  0*020»20>02  5*0B9ot»*«(  0»t0*«30»02  3*v««*o0  09  l••01IOO  00 

l.bOVOon  Ol  l•l«S270  09  ••OJOTTO  92  •0»3«bo90>02  f*«700««>-02  ■•02«04l>>0l  «*l9r«2D-02  laOOOJOO  09  IvOOJOOO  00 

l.bOOOOJ  01  l•l0992O  03  I•0«20l0  02  «0.T97O60->02  7«02909i>-02  ««0«OStfr>OI  «*t0»0«0-02  9*«99300  09  l•oe»0»O  OS 

t•A7900U  01  l.|«l*9U  09  laOSOOW  02  > U 91 23<)&>  01  7.0029OO-02  4»96060D-OI  O.I702SO-02  9«999900  09  l•0e022O  00 

UOOOOOO  01  I•I097«I0  09  I•IIS9I7(>  02  • I ■0S042U-0I  7«099aSO-02  *«999I9(^0I  «*l09000-0t  9*099900  09  1*010000  00 

1*099000  01  l*t«779(;  09  UM74BO  02  -I *0076*f>>0l  7*709A20>92  4*010090-01  4*102170-02  9*999900  09  1*012040  00 

|*l.99UUO  01  l*tl>972t  09  1*070000  02  -l*124aJO-Ot  7*744470-02  4.001471^01  4*141090-02  9*999970  09  t*0t0290  00 

l.blVOVO  91  |*i09Hao  03  1*044960  02  -1*160000-01  7*699799-02  4.0S92TO-0I  4*191140-02  3*999970  09  1*617020  00 

1*«.29000  01  1*141110  09  1*092910  02  •1*196120-01  7*690770-02  4*020400-01  4*120990-02  9*999960  09  1*619900  00 

1*639000  01  1*1790(0  03  I•90I99I>  02  -1*291100-01  7*612410-02  4*790110-01  4*l|t060-02  3*999940  09  1*622260  90 

l«6«<*0Ui>  dl  l•|70««0  09  I*9ld2i>0  02  -1*200370-01  7*969690-02  4*771190-01  4*101410-02  9*999990  09  1*624990  66 

I*6oV99U  01  1*174240  01  I.9I90O0  02  -1*296090-91  7*027020-02  4*744990-01  4*091960-02  9*999990  09  1*626630  09 

I.669U09  01  1.I7IT2U  09  1*927099  92  -1*991720-01  7*406100-02  4*716*20-01  4*062740-02  9*999990  09  1*629090  09 

1*676060  -91  1*1091*0  ti9  I.SJaSlO  02  •1*969070-01  7,449j7O-02  4*69266O>0l  4*079720-02  9*099140  09  1*691320  09 

1*696000  Ol  1*1(6490  99  l•M9r9D  02  -1*369310-01  7*409100-02  4*667200-01  4*964023-02  9*999940  09  1*699940  09 

l*(9V99u  01  l*I097IU  OJ  l.Vt.4B)0  02  -1*42604(^91  7.969690-02  4*64226t^6l  4.696920-9  2 9*999930  69  1,699790  09 

l•70■)06C  Of  I*I606«0  03  1.969910  0?  -1*496(60-01  7*926690-02  4.617600-01  4,047920-02  3*999990  03  1*697900  09 

|*7I*09>I  0|  1.160610  03  1*973093  92  -l*4a636O-0l  7*260260-02  4*9«346t^91  4*039720-02  9*969390  09  1*640040  09 

1*726690  01  I*lb609b  61  1.V42J9D  02  -1. 911990-91  7*150400-02  4*969590-01  4*031700-02  3*999920  09  1*642190  09 

1*736093  91  I.IOSOOC  03  I.VVI560  02  -1*541700-01  7*213290-02  4*944090-01  4*029060-02  9*999920  09  1*644240  09 

1*7*6900  01  1.1*49*0  03  2*699670  02  -I.SOOOOD-OI  7*17*470-02  4*»2297O-01  4*916110-02  3.99991D  09  1.640190  09 

I.7v60u0  91  1*149700  03  2.910220  02  -l.b«9270-91  7*140630-02  4*590200-01  4*000720-02  1*699310  OJ  1*640310  05 

I*7UV99W  01  I*i42ti90  03  2*919623  02  -1*620910-01  7*105150-02  4*477790-01  4*301410-02  9*999300  09  1*690300  09 

1*777660  9|  I*I992CU  03  2*026CoD  02  -1*6*9410-01  7*070230-02  4*466730-01  3*9942*0-02  3*990300  09  1*692260  05 

1*769090  01  1.I99V0C  09  2*630930  02  -1*669940-01  7*039060-02  4*434010-01  9*907200-02  9*999900  09  1*654100  09 

1*799000  91  I*I32*00  99  2*944040  02  -1*693170-01  7*002040-02  4*4l2b«(^OI  3*900460-02  9**99290  03  1*694070  69 

|**0w96C  01  l*l29dCC  63  2.06754U  02  -1*716(3(^01  0*960790-92  4*391600-01  9*973700-02  3*999290  03  1*697910  09 

1*619060  01  1.1254(6  03  2*)b7l5J  92  -1*737940-01  6*995990-02  4*970990-01  9*967250-02  9*999200  99  1*659720  09 

1.429100  91  1.111(56  03  2*17e7«o  02  -1,759110-01  6*903760-02  4*350530-01  3*660070-02  9*999200  09  1*661900  09 

|*63«(UJ  01  1*110190  UJ  2*OH63oO  37  -1*779530*01  6*072040-02  4*330490-01  3*654643-32  3*999276  03  1*663296  05 

l*44690'>  91  1*114470  03  2*066010  02  -1*799200-01  6*640030-02  4*310770-91  3*640940-02  9*699270  03  1*664920  69 

1,259090  01  I*lt0(/6U  63  2*l09(7lj  u2  - i ■ 0 1 2 I 3O-0 1 (*010130-02  **26137(>-0I  9.942  600-02  9*9992  7 0 09  1*66  6570  0 5 

l*4bv036  91  UlObebO  99  2*115349  )2  -1*036320-01  6*779930-02  4.272266-01  9*936750-02  9*999260  OS  1*660160  65 

1*276060  91  I.IOZ^dl  93  2.I29C3U  02  -I, 253760-91  6.75022O-02  4*253501^01  9*931050-02  3*999260  01  1,669740  05 

1*606960  31  I.09902C  03  2*1347*3  92  -l•470*(3-dl  4*720960-02  4.235029-01  9*625400-02  9*999250  03  1*071270  05 

I*49v0ui>  01  1.065020  03  2*|4445>3  92  -1*406420-01  6*662250-02  4.2I605D-UI  9*620020-02  9*999250  99  1*671750  65 

1*606000  01  1*9606413  0.1  2*I>4I0I>  02  -1*601640-01  6.663600-02  4*160900-01  9*614690-92  9*999240  09  1*474160  05 

1*616991  01  1*00(040  03  2*lo3400  32  -1*91(130-01  0*636171>'02  4*101400-01  9*909400-02  9*969240  09  1*679570  09 

1*626090  0|  1*0(2710  OJ  2*173610  02  • 1 ■ 929090-01  6*600030-02  4*164120-01  9*904300-02  9*999240  09  1*670920  95 

1*696000  01  1*070540  09  2*149990  32  -I•64263»-0I  6*001640-02  4*147120-01  9*099400-02  9*999230  03  1*670220  05 

t*«4909O  0|  1,074900  03  2*199050  02  -1*955240-01  6*055501^42  4*l3B40O-0l  1*094020-92  3*999230  09  1*679470  OS 

1*659000  01  1.070020  OJ  2.2027bO  02  -1*966020-01  0*029500-02  4*119960-01  9*069750-02  9*999229  09  1*600609  00 

1*6660913  91  1*945790  01  2*212460  32  -1*977660-91  6*003630-02  4*997790-01  3*009000-02  9*999220  09  1*601040  00 

1*679300  01  1*061990  91  2*222160  02  -1*907050-91  0*47000l>-02  4*001900-01  3*0O6O2O-92  3*999210  03  1*602960  09 

1*5H9000  01  1*056920  03  2*231040  02  -1*997300-01  0*454000-92  4*966270-01  9*070050-02  9*999210  09  1*604090  09 

1*669960  61  1*092470  63  2*241500  02  -2*006(50-01  6*42975(^02  4*950900-01  9*671690-02  9*999200  01  1*605050  09 

t,06990U  01  1*047660  03  2*251150  02  -2*014100-01  6*405600-02  4*035000-01  9*067410-02  3*990200  03  1*604030  OS 

2*019009  01  1*043476  u3  2.260700  02  -2,321450-91  6*902410-111  4*920640-01  9*063230-02  9*699200  09  1*606960  09 

2,026060  0|  1*096610  u3  2.270390  92  -2*02*110-01  (*959390-02  4*006940-01  9*059140-02  9.V99I90  OJ  1*607040  05 

1, UJ906l>  91  1*034329  03  2*279973  02  -2*034100-01  0*936*49-92  3*991999-01  3*055140-02  3*999190  03  1*600600  00 

2*049960  01  1*029760  03  2*2UV09U  62  -2* 0394 91*- 01  6*314340-02  3*977690-01  9,051220-02  3*699100  09  1*669470  05 

f*v5V06U  0|  1*025059  OJ  2*2990(>n  02  -2*044030*01  6*292429-02  3*964020-01  9*047900-02  3*999100  09  1*690210  09 

2*069090  Ol  1*920370  03  7*366560  02  -2*047990-01  6*270990-02  3*9504((I>-0I  9*049640-02  9*999170  09  I■690«t0  09 

2.679060  61  l*OI»64C  bJ  2.JI401O  02-2.051200-01  6*249720-02  9*937010-01  3*039970-02  9*999170  09  1*661560  09 

2. C4906O  01  1*913923  03  2*327463  02  -2*053930-01  6*220930-02  3*923060-01  3*036360-02  3*999170  09  1*692170  OS 

2*66906(7  01  I*066I6U  03  2*3)6060  02  -I.OSSOlb-dl  6*200500-02  3*9I694D-01  3.0J2070-02  9*999160  09  1*492730  09 

f*l091>UH  01  1*001300  03  2*J4622D  02  -2*057260-01  6*100440-02  9*090240-01  9*029443-02  9*969163  09  1*693293  0* 

2*119660  31  «*9(57«0  92  2*355540  32  -2.6S797D-01  6*160720-92  3,065770-01  3*026000-02  9*999150  69  1*693720  09 

2*129060  01  9*917540  62  2*3b4023  02  -2.05SC4D-0I  (*149360-02  9*073520-01  3*t2279D-a2  3*999150  09  1*694150  05 

•*139063  01  9.1769143  02  2.37*(50  02  -2.057490-01  6*130340-02  3.061490-01  3.019570-02  3*909140  03  1*694140  05 

2*149000  01  9*020560  02  2*  103240  02  -2*656320-01  6*111660-02  3*«4967O-0l  3*016420-02  9*999140  03  1*694000  05 

2*159060  0|  9.77I62C  62  2.J9230U  02  -2*054530-61  6*093323-02  3*930060-01  3*019950-02  9*999130  09  1*695100  05 

1*169960  01  9*722950  02  2.40l47(i  32  -2*052130-61  6*075310-02  3*026670-01  9*016330-02  3*999130  09  1*69540  05 

2*179660  01  9.679960  02  2*410510  02  -2*049130-01  C.05762U-02  9*015470-01  3*607390-02  9*999190  69  1*695660  65 

2*169000  01  9.6246(0  02  2.419590  02  -2*045540-01  6*040250-02  3*00449(^01  9*604000-02  3*999120  09  1*699040  09 

2*l9v060  01  9*570670  02  2.420430  02  -2*3*|36O-0l  6*023200-02  3*793690-01  9*001600-02  3*999120  03  1*695900  09 

3.23960D  01  9*026400  62  2*437310  02  -2*036590-01  (*066460-02  3*703100-01  3*790920-02  3*999110  09  1*696070  05 

2*219090  01  6*677(20  02  2*4461.10  02  -2*031250-01  5*999030-02  9*772700-01  9*796220-02  9*999110  01  1*696190  05 

t.22V0w0  01  6.427720  02  2*4546911  02  -2*025340-01  5*979900-02  3*762490-01  9*793300-02  9*999100  09  1*696160  OS 

2*739000  01  9*370329  92  2*463590  32  -2*910070-01  0*950060-92  3*752470-01  3*790990-02  9*999100  09  1*696140  05 

2*246090  01  9*929920  02  I*47223(>  02  -2*011040-01  5*942590-02  9*742640-01  J*70047(V02  9*999100  09  1*69(090  95 

2*259000  Of  9*279520  02  2*400000  02  -2*9042o3-01  5*627299-92  3*732990-01  3*705993-32  9*999390  39  1*490000  05 

S.26V0UU  Ol  6*230|9U  92  2.409JI0  02  -1*996140-01  5*9l233Q-02  9*723590-01  9*769500-02  9*999090  09  1*696960  06 

2*276900  01  9*160010  02  2*497750  02  -I•9a74«0-0l  6.097660-02  9*714240-01  9*701210-02  9*999060  03  1*695790  05 

t.2S9QOO  01  6.I9IC29  02  2.596120  32  -1*970300-01  5*603270-92  9*705140-01  9*770900-02  1*999000  09  1*695540  05 

2.2V60UO  01  9*002900  02  2*514630  02  -1*960590-01  6*069160-02  3,696210-01  3*776640-02  9*999970  03  1*695120  06 

I.JVVIJ90  01  9*I>9917D  02  2*522660  02  -1*958370-01  (*655330-02  9*667450-01  9*774490-02  9*999070  09  1*695070  06 

2*919900  04  ■•(H61S0  02  2*590020  02  -1*947630-01  5*061760-02  3*676660-01  9*772260-02  9*999060  U3  1*696790  05 

2*929900  Ol  5*935210  02  2.596900  02  -l*«3C9«O-0l  5*025660-02  3*67066O-0t  9*770150-02  9*999060  09  1*606600  05 

2.9990Ot>  91  0*0(6620  02  2.566910  02  - I •926660-0 I 6*015630-02  3*662190-01  9*76009D-02  9*999060  09  1*696160  05 

4*969000  01  ■•037700  02  2*556050  02  -1*912630-91  6*002650-02  3.656110-01  9*766070-02  9.999050  09  1*693770  66 

2.95900C  01  6*709300  02  2*662700  02  -1*099793-01  5*790133-02  3*64610>-0I  9*766090-02  3*999050  09  1*699300  OS 

2*969000  Ol  0*761000  02  2*579600  02  -1*606560-01  5*777070-02  1*63661(^01  3*762160-02  3*999060  03  1*692960  OS 

2*179090  01  6*692900  02  2*670100  02  -1*072090-91  6* 76505O-32  3*630010-01  9*76020(^02  9*999060  09  1*692510  05 

2*969090  01  t*(65000  02  2*506790  02  -1*650700-01  6*756000-32  9*6293SC^9l  9*750660-02  9*999030  03  1*692060  05 

2*3994*00  Ol  0*5(733O  02  2*599330  02  -l*0662uO-ul  6*742560-02  9*6l605D-01  9*756660-02  3*999090  09  1*691550  65 

2*609000  01  6.56960U  02  2.600709  02  -U029I03-0I  5*791253-92  3*606903-01  9*756000-02  1*999020  03  1*691060  05 

1*619990  01  0*902710  0?  2*606160  02  - 1 a 0 1 372(^  0 1 6*720190-32  3.60I900-01  9*793160-02  9*999020  09  1*490500  05 

1*429000  01  2*469010  02  0*615420  02  -1*797620-01  6*709370-02  3*965050-01  3*751660-02  9*999020  09  1*609950  OS 

2*639093  31  t*609l6C  02  2*622620  02  -1*701690-01  5*660770-02  9*560360-01  9*769660-02  9*999010  09  1*669300  05 

2*669000  01  0*9620(D  Q2  2*629720  02  -1*766730-41  5*6416600-02  9*561770-01  9.76626O-02  3.4990ID  01  l*626790  OS 

2.46V0V3  Ol  0*316150  02  2*636740  02  -1*747560-01  5.670050-32  3.575950-01  9.746660-09  9*9««»6D  09  1*600100  05 

2*46990U  3|  0*271160  02  2*649670  02  -1*729900-01  5*660990-02  3*56997(^01  9*745160-02  9*999000  09  1*667560  05 

2*479040  01  0*22‘3I5D  02  2*650510  02  -1*712000-01  9*650620-02  3*562920-01  9*743670-02  9*990990  09  1*606920  05 

1.409900  01  0*109070  02  2*657260  02  -1*693620-01  5*649190-02  9*556910-01  9*742220-02  9*996990  09  1*666260  65 

2*4993411  01  0*196270  02  2*069910  02  -1*674050-01  6.634660-02  9*551040-01  9*740600-02  9*990960  09  1*665600  05 

2*509943  01  0.092063  02  2*670470  02  -1*655690-01  8*699790-02  3*569900-01  9*799620-02  3*996960  63  1*666920  OS 

2*5tV4UO  01  0*060250  02  2*676960  02  -1*636160-01  6.62IV93-02  9*539690-01  1*736070-02  9*996900  03  1*606130  06 

2*5390DO  0|  6*006660  02  2*669310  62  -1*616265-01  5*619260-02  9*696210-01  3*796760-02  9*990970  09  1*609939  OS 

l•SJ9390  31  7*5(1040  02  2*609S90  02  -1*995990-01  5*606690-02  9*520060-01  9*795600-02  3*940970  99  1*602090  OS 

2*549040  01  7*919370  42  2*649770  02  -1*575370-01  5*046500-02  9*523660-01  3*736290-02  9*445460  03  1*602110  05 

2*9549«W  01  7.1773IJ  02  2*701060  02  -1*556340-01  5*50059<>-02  9.S1056O-0I  9*799010-02  3*940460  09  1*601940  05 

«*Su4O0O  01  7*035710  02  2*707060  02  -1*033(70-41  5. 503670-02  9*51356(^01  S*73I090-02  9*940450  03  1*600660  69 

2*574000  01  7*746620  02  2.7I9730  02  -1*511610-01  S.9790IO-02  9.S0071O-0I  3*730670-02  3*990450  OJ  1*079920  OS 

2*90433<)  01  7*756410  02  1*719520  02  -1*609*10-01  0*565530-02  3*509970-01  9*729550-02  9*990950  09  1*670190  95 

1*549040  0|  7*719910  02  2*725220  02  -1*6*7090-01  0*S59260-02  3*699960-01  9*720650-02  3.995960  09  1*676660  6S 

2*649003  01  7*676360  02  2*730013  42  -1*666660-01  ■•691160-02  3*696660-01  9*727990-02  9*946960  69  1*677700  99 

1*614033  Ot  7.6JB300  02  2*736900  02  - 1* 6 1 1 540- 01  9*066210-02  1.640670-01  ,9*726350-01  9*490930  03  1*670450  05 

2*624000  01  7*596610  02  2*761640  02  -1*340260-41  6.637670-42  9*606203-01  ‘9*725960-02  9*940930  49  1*476213  06 

2*699(00  01  7*950000  02  2*766900  02  -1*176qOO-4I  6*630940-42  3*602060-01  9*726960-02  1*990920  03  1*676660  65 

2*664000  01  7*5(1530  02  2*752160  02  -1*150630-01  8*626610-42  3*677490-01  9*729610-02  1*998920  03  1*674710  65 

2.659043  01  7*614763  02  2*757290  02  -1*326660-41  6*616290-02  9*676060-01  9*722690-02  9*996910  03  1*679970  09 

1*669400  01  7*666960  02  2*762230  02  -1*301260-01  0*6122*0-02  1*670290-01  9*721690-02  9*990910  03  1*679190  OS 

2*679000  01  7*419020  92  2*767100  02  -1*27756(^01  6*506370-02  9.6665IO-OI  9*720713-02  3*990910  09  1*672690  05 

2*699033  01  7*J76((0  62  2*771663  02  •1*252090-01  6*600660-02  9*662090-01  9*7|967O-02  9*990900  09  1*671700  66 

0*649900  01  7*3637*0  02  2*776550  02  -1*227300-01  5*646110-02  3*604360-01  9*714060-02  9*440«00  03  1*671690  OS 

2*709000  01  7*910100  02  2*741113  02  -1*201960-01  8.6097JO-02  9.6SS57O-0I  9*719250-02  9*990090  09  1*670910  OS 

2*719100  01  7*177(63  62  2*7(9570  02  •1*176120-01  6*6665IO-02  9*4626*0-01  9*717*60-02  3*996690  09  1*669090  06 

2*729600  01  7*266790  02  2*769920  02  -1*150190-01  5*479660-02  9.469653-01  9*7|6730-02  9*990000  03  1*000000  OS 

2*739000  0|  7*219000  02  2*796170  92  -1*113900-01  9*476530-02  9*466360-01  3*71*010-02  3,990060  09  l•*60l■D  09 

2*769000  01  7.I020BC  02  2*790920  02  -1*097*40-01  ■•*69700-02  3.663990-0I  3*715910-02  J.99007D  03  1*667490  05 

2*759003  6|  7*111750  02  2*002350  02  -1*070760-01  5*665100-02  9*6*0620-01  9*716690-02  9*990070  09  1*666010  05 

2*769009  01  7*112160  02  2*006200  02-1*069050-01  S**6073O-02  3*697600-01  3*719900-02  3*990070  09  1*666140  59 

1*779000  01  7*009200  02  2*010110  02  -1*016790-01  1*656690-02  9**36aOO-OI  3*719960-02  9*990060  09  1*660670  05 

2*764030  61  7*6(0120  02  2*SI96S0  02  -9*096(00-02  0**02270-02  9.49224O-01  9*71279(^02  9*990060  03  1*664030  OS 

2*744400  41  7*397690  02  2*017660  02  -9*610670*02  ■•440260-02  9.629700-01  9*712160-02  3*990650  09  1*666190  65 

2*609000  01  T.OIIOOO  02  2*620960  02  -9*361900-02  6*666990-02  3*627(90-01  9*711660-92  9*996050  09  1*663560  06 

2*619000  31  6*906(70  62  2*626960  02-9*062190-02  S*660640-02  9*626090-01  9*711030-02  9.096060  09  1*662090  09 

8*629000  01  6*999090  02  2*927630  02  -6*701190-02  9*6970(0-02  9*622(10-01  1*710910-02  9*996660  69  1*662960  66 

2*639000  61  6*919670  02  2*994910  02  -6*696320-42  8*693610-32  9*620620-01  9*710000-02  9*996060  09  1*661770  06 

2*669400  01  6*911690  02  2.69309D  02  -6*113TTO-92  ■•699260-02  9*616920-01  9*709920-02  9*990030  09  1*641(00  96 
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1.000009  93 
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1.951363  03 
1.0016*11  93 
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1.092711)  03 
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1.096470  93 
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1.014040  03 
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1.0I647U  03 
1.017749  03 
1.914060  03 
1.020440  03 
1.921670  03 
1.923350  93 
1.02*540  03 
1.926450  03 
1.026120  03 
l•C3«P10  93 
1.031560  03 
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1.035200  OJ 
I.017I0C  03 
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1.047259  03 
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1.927600  09 
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4.4*9270-91 
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6.M0726O-01 
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6.4597BO-01 
6.406650-01 
8. 357210-01 
6.305500-01 
6.2SJ53O-0I 
6.201340-01 

6.  148940-91 
8.0963o(>-9I 
*•043620-01 
7.990750-01 
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7.7764*0-01 
7.725260-01 
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1.013640-0) 
I .013960-01 
1.01*060-01 
1.014190-01 
1.914430-01 
1.914660-01 
t .014690-01 
1.0181  111-01 
1.9153*0-01 
1.018770-01 
1.016200-01 
I.9I661O-0I 
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1.917*90-91 
I.0I4I3O-0) 
1.016610-01 
I.9I943D-0I 
1.319960-91 
1.929470-01 
1*020990-01 
l.02|39i>-0t 
1.921660-01 
I.02I830-OI 
1.921670-01 
1.921 760-01 
I.02150U-0I 
1.921090-01 
I.3208IO-9I 

I .919770-01 
I .91*640-01 
I.0I7749-0I 
1.016*40-01 
1.014940-01 
1.9132*0-01 
I.J11340-9I 
1.094240-91 
1.9009*0-91 
1.904*20-01 
I .991 700-01 
9 .9676 70-92 
4.984240-02 
9. 922700-02 
4.6870*0-02 
4.849270-02 
4. *99340-02 
9.  767*0’)- 92 
9. 723300-92 
4.677123-02 
4.62466')-02 
9.976540-02 
4.52bI40-02 
4.471620-02 
«. *18479-02 
4.157210-02 
4. 297130-02 
9.235320-02 
9.17)680-02 
9. 196630-02 
9.949330-92 
8.472*30-02 
■.9932*0-92 
6.632630-02 
6.761293-02 
6.668700-02 
■■615I5D-02 
6.8*0730-02 
6.4b552O-02 
6.364590-02 
4.11 1040-02 
6.233940-92 
6. 186360-02 
6.949341^02 
4.0021 21-02 
7.923640-02 
7.648050-02 
7.766460-02 
7.667450-02 
7.699690-02 
7.S1l50C)-a2 
7.45373D-02 
7.376360-92 
7.249460-02 
7.223100-02 
7.  1*7340-02 
7.9722*0-02 
6.997650-92 
6.92*220-02 
6.451*10-92 
6.7794SU-92 
6.708390-02 
6.636260-92 
6.569100-02 
6.800920-02 
6.433 760-02 
6.3676 60-92 
6.3026*0-02 
6.238700-02 
6.175680-02 
6.114130-02 
6.953830-02 
5.99*070-02 
8.9357*0-02 
0.87657O-02 
8. 622 550-02 
5. 767670-02 
5.713980-02 
5.661370-02 
8*609930-92 


AElttHT 

IL6F) 

4.900000  03 

4.000000  03 
A.OOdOOO  03 

4.000000  03 
4.009000  03 

4.000000  03 

4.000000  03 
4.009090  01 
3.999990  03 
3.994940  03 
3.99499b  03 
3.999940  03 
3.999490  OJ 
3.499V90  03 
3.999990  03 
3.999980  03 
3.4V9960  03 
3.999980  93 
3.994970  03 
3.999970  03 
1.494VbO  03 
3.9949*0  93 

3.999950  03 
3.9999'.0  91 

3.999950  03 

3.999950  OJ 
3.994949  03 
3.999940  03 
3.949930  93 
3.9999JU  93 
3.999930  03 
3.999429  03 

I. 999420  03 

J. 999920  9J 
3.499910  93 
3.494910  03 
3.999999  93 
3.99499U  01 
3.94v90n  03 
J.O'IOPOO  01 
3.994690  03 
3.499860  91 
3.994860  03 
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1.420190  09 
1.419100  09 
1.018043  09 
1.417020  09 
1.419993  09 
1.414970  09 
1.413970  09 
1.412970  09 
I.4I190D  09 

1.410060  09 
1.4091 lO  09 
I.40ai03  09 

1*404370  09 
1. 409490  09 
1.404430  09 
1.403790  09 
1.402970  09 
1.402140  09 
1.401300  09 
1.400420  09 


I PtrCH-ANCLC  C4tN  4 1.030000003000  00  I 

i PIIO^AMGLC  4IAS  ■ 3.3407*5909170-17  0AD1AN  | 

I I 


NbOEL  StJLUII 


M S 


MU06L  12 

» 7CIM 
rAiLuoei 


PO  - 2. «49440929224602OO  04 
PI  ■ 0.0 

P2  ■ 1.12900030410004100  03 
P3  « -24 10109903313012400  00 
P4  - 0.0 


COO  • 3.49160704  349491 1 OO-Oa 

COI  ■ 0.0 

C02  ■ 1.31140799949210900  00 

COS  - 0.0 

C04  - l•99•4«33S3704«^000  03 


PIT  966004  7. 0340047141 9419000-09 


MODEL  12  POLNO  TO  BE  BEOT  PIT 


LlPt  CCtPP ICtEATSt  pv  LEAST  SOuAbC  DISTANCE 


CLAO— 3.344 432944421  U9B20- 02 
CL4  - 0.4102400273171 2»V0  01 
CLAA— O.6499OO0V2O3414I43  00 
EaPX-  0.206031304193*2340  01 
CLO-  0.0 


99TIMATBO  SPECIFIC  FUEL  CONSUMPTICN  - 2. 92710033039070-07  LMF /« F T-Lf<P/SeCI /SEC 


path  performance  analysis  ITERATICM  NO,  3 
lALTIIUOE  «MO  AIRSPEED  ASSUMED  CCRRFCT) 


TIME 

19EC9) 


ALltlUUE  AIRSPEED 

IFTI  (FT/SECl 


PAlH  PCnFOnMANCe  SUPITEHATICN  1 

G4MPA  ALPHA  CL 

<«AOI  IRAO) 


CO 


MEIChT  PC4FL 

ILRM  IFT-LBP/SCCI 


I.OOOOOO-A2 

1.330000-02 

3.0*0000-02 

4.000*00-02 


1.000000  03 

1.000000  03 
I.COOCOO  03 

1.000000  03 

1.000000  03 


1.447190  02 
1.447440  02 
1.44432(1  02 
t .4007*0  32 
1.449293  02 


9.  142430-06 
I.I2B33O-04 
1.764740-3. 
>•39*610-0. 
3.094940-04 


1.431990-01 

1.431420-01 

1.431400-01 

1,431760-01 

1.431020-01 


1.024340  00 
1.024400  00 
1.024440  OO 
1.024490  00 
1.024930  00 


1.047480-01 

1.067400-01 

1.047730-01 

1.047060-01 

1.047973-01 


4.000000  03 

4.000000  03 

4.00*0*0  03 

4.000000  03 
4.030000  03 


1.473490  09 
1.473923  09 
1.474160  06 

1.474390  09 
1.474410  09 


c.aio.)On*32 

t.xovuiir>-oi 

l•200<10D>0l 

3«0«;ili*00>0l 
J«*00000-«1 
4.2vt>Di>O«0l 
WOOU-OI 
e«4J49<X>-0t 
4«r  4aai>n->«ti 

k. «40i»U0>4t 

l•04J«0U  00 

l. loonot/  oo 
I.OkJOuJ  00 

00 

I.OkOODU  00 
l«l«OCCi»  09 

taOkOOttC  00 
I.TkWOOO  00 
••••OOOU  00 

I. 0400UO  00 
t«0*0000  90 

l*i*ooou  >o 
a*2«ojo>>  00 
a«9*>ouo  Ji 
a*«*oooo  ou 

««0«OOCO  00 

>««.*oooc  oo 
a. 1*000)  oo 
a.M*  100(1  oo 
2««*0(i00  00 
J«0*000»  00 
3.1*0000  00 

3.a«<>gco  00 

J. J«ifOoo  00 
3«**-iuyo  00 

0. j*90«0>  00 

3.040000  00 

3.t*y«0>  00 
3.0*0000  00 

3. ««OOC0  00 
*.0«00o0  OO 
«.l*noou  00 
4.2.0COO  00 
4.3*0000  Oo 

•a»«0O0U  30 

4.040000  00 
•.T«0JCO  00 
*.4*0000  00 
*.0*0000  00 

ft. 14300b  OO 

e.2«JG0b  oo 
C.3*uuuD  00 
4.440OUJ  00 
t.b«))O0  00 

4. C4O0OU  00 
4. 14100b  10 

4.V40003  10 
4.04000U  00 
4.1*0000  00 
**240000  00 
4.343000  OO 
C. 4*0001  00 
4.440000  00 

«.f*O00U  01 
4.04OC0O  00 

7*0*0000  00 

7.24100U  00 
T*3*oeou  00 

1. **1COO  10 

7.040000  00 
7.4*0000  00 

7.4*0000  00 
7.440110  30 
0.040000  00 
C.I4O40w  00 
«.2*OOOU  00 
•■341000  UO 
«*o«J.)J3  10 

4*440400  00 
0.7*000U  00 


•010400 
•OOOOO0 
•lOlOlO 
•0000 10 

.000020 

,003033 

.003050 

•400  no 

•OOOI6U 

•C00730 

.000310 

.004301 

•oooeio 

.414441; 
, 101440 
•OOltOC 
•001340 
.101440 
.001040 

• 002J2l> 

.007720 
•013141 
.4034 30 
•104150 
.00*711 
•003 J2U 

• 00557I; 
•044*30 
•04743C 
•00A21O 

• 0030  70 
.C0447O 
.010920 
•011*30 
.0I294O 
•014090 
,015250 
•0144 70 
•0177*0 
•0190*0 

• 020««l> 
•02107U 
•023350 
•02*090 
•02440C 
.074120 
,029010 
•031040 
.013350 
•115200 
•037100 

•04I01C 
.043071 
•0*5150 
.4*724C 
•1*9*50 
.051470 
.053921 
.054210 
•05454 e 

•040910 

• 0413 1C 
.045750 
.044220 
•070710 
•0732*0 
•075740 
•C70J70 
•040970 
.001401 
•000240 
•CB0900 
•091500 
•094270 
•094971 
•094*90 
•102411 
•105I4C 
•107*70 
•IIOOIl 
•II3J4D 
•II4C0U 
•ItaOlO 
•121540 
•124201 
.126970 
•I4947C 
•I32JCU 

• I 35030 
•1374VJ 

• 141331) 


t.V*wOOO 
9.04  JOOO 
9* I *0001 
9.241  jjlo 
4.  1*000<) 
9.**U1(>1 
5.54104') 
4. 4*0001 
9.7*>oo0 
9.U41COO 
9.9*3(rOU 

I  .oo*o»ii 

I.OI 4101 
1.124110 
1.014  COO 
1.0*4011 
I .054000 
1.004101 
1.074400 
1.0*4000 
1.094100 
I. I 14000 
I.II4111 
1.124000 
I. Il*0u0 
1.1*4400 
1.154 too 

I.l44o01 
1.1 7*000 
l.lb* coi 

1.19*000 

1.20*000 

1.21*040 

1.224000 

1.214001 

1.24*000 


00 

00 

00 

04 

11 


DO 

00 

00 

01 


• 145040 

• 144110 

•150050 

•IS3I70 

.155*40 

•ItOtlO 

• 140540 
•1*2920 

• 1*5770 
•1*7590 
« 1*9000 
•172090 

• 17*240 
• I7342D 
•I7052C 

• 100540 
• I0254C 
•10*511 
•1*0410 
•1*4251 
•190030 
•191 740 
•1934*0 
•191050 
•194401 
•I90C9C 

• 19*520 
•200490 
•202140 
.243*20 
•20*440 
•205*90 
•20*710 
•2074 70 
•200561 
•209 3C0 


01  t•«71l•«U 

03  I.47IIOO 
13  1.472420 

03  I.*?!**!! 

1.473440 
O)  t.*r54V0 
03  1.477510 

03  t. *79111 
03  I.**!!!!) 

03  I. *42091 
03  1. 404*20 

01  1.4*9910 

03  1.493350 

OS  I.49474D 
01  1.5O01T1 

IJ  1.504170 
03  1.54*100 

03  1.512090 

03  1.515920 

11  1.519450 

11  1.521291 

03  l.52<i41U 

03  I.5J07141 

03  t. 513400 
13  I.SIbtJO 
«J  1.519*40 
01  i.i^ioao 
01  1.5*^490 

OJ  I .5* 4490 
01  I .551340 
■13  1.551901) 

03  I •554*40 
OJ  1.554430 
0.1  1.5WI09O 

01  1.5437*! 

13  1.545290 

03  1.547221 

13  1.57.9050 

03  1,570770 

OJ  i.oraivo 

03  1.571900 

01  1.575311 

03  1.574420 

03  1.577030 

03  1.5709.0 

03  1.579940 

03  1.541*01 

03  1.501710 

01  1.542*50 

13  I. 5411  00 
03  1.543*40 

03  1.54*150 

01  I •504550 
03  1.54*440 

01  1.545130 

03  1.505310 

03  1.505421 

03  1.545440 

03  1.5454*0 

01  1.545360 

OS  1.545230 
03  t.3«5040 

03  1.5444C0 

01  1.51*510 

01  1.544100 

11  1.543410 

13  1.543411 

OJ  1.542950 
01  1.542*41) 

11  1.541940 

03  1.511*40 

13  I •540920 
OJ  1.54031,0 
03  1.579791 

01  1.579210 

03  l«b/4430 

01  1.57*0*O 

03  l•57r*40 

01  1.67oM(tJ 

IS  1.574310 
03  1.5757bO 

02  1.575221 

01  l•57*70'3 

02  l•»74^0'J 

03  1.573730 

03  1.573300 

03  1.072090 

03  1*572510 

03  1.572701 

01  1«571920 

01  1.571490 

01  U57I520 

01  1.571390 

01  1.571331 

03  U571121 

03  1.571399 

11  1.571520 

01  1.571720 

01  1.572000 

11  1.572150 

03  1.572790 

13  1.573110 

01  1.573'*20 

03  1.574*21) 

03  1.575410 

03  1.576300 

03  l•57r^•0 

03  1.574370 

03  1.579149 

01  1.540959 

tfj  1.502241 
11  1.541779 

03  l.»05*eo 

03  1.517151 

03  1.6490)0 

01  1.590991 

IJ  I.59SC91 
03  1.595310 

03  I.5974C1 

OJ  1.400130 
03  l.oOll*!) 
13  1.405470 

03  1.400330 

03  1.611320 

OS  1,4144*0 
03  1.417700 

03  1.421*90 

03  I.624421 

13  1,42*2*0 

13  1.412440 

01  1.434011 

03  1.440C9O 


02  4.*1J*4(V>04 

02  5.427  I *(»0* 

12  7a2975V»-14 

02  •••2***0-0« 
02  1 •0*0750-13 

12  !• 174140-01 

02  1.729 790-03 

02  2* 107470-03 

02  2.S0TCIU-03 

02  2 •924250-03 

02  3»O35e2D-0i 

02  *.424140-01 

02  ••901170-01 

02  7. 055320-03 

02  0,209940-03 

02  9.9*2410-03 

02  l.iri240-02 

02  1.359700-02 

02  1.550320-02 

12  1.749541-02 

02  1.990120-02 

02  2.22959O-02 

02  2. 460560-02 

62  2.709420-02 

02  2.9673*0-12 

02  3.2332HO-02 

02  3.507C20-02 

02  3.7«aC9O-02 

62  «.er«(4o-02 

12  *.370*10-02 

02  4.670750-02 

12  4.976591-02 

02  5.297*50-02 

02  5.402041-02 

02  5.922*00-02 

02  6.2*5550-02 

02  6.071040-02 

02  6.900*10-02 

02  7.231940-02 

12  7.56*440-12 

02  7.499C5O-02 

02  0,234001-12 

12  0.569240-02 

02  0.904170-02 

02  *.230«60-02 

02  9.572250-02 

02  9,004491-12 

02  1.022391-11 

02  1,15*120-01 

02  1.000540-01 

02  1.120470-01 

02  1.162361-01 

02  i.tbsoeo-ii 
02  1.2)4500-01 

02  1*244610-0) 

02  1.274570-01 

02  , 1.303751-11 
02  * 1.332290-0) 
02  I.JbllCl-O) 
02  l•347^20-ll 

02  1.413751-0) 

02  I. 439390-01 
02  I. *44230-01 
12  1.444211-0) 

02  l.5))J«l-01 

02  1.1335)0-0) 

02  1.554760-0) 

02  i.orscoo-oi 
02  1.594321-UI 

02  1.6)2570-0) 

12  ).C2V7tO-OI 
12  1.6*5470-01 

02  ).4604«0-0l 

02  1.47*741-0) 

02  ).6er490-ll 

02  1.499050-91 

12  )»709«20-0l 

02  1.7)9510-01 

02  I*72b541-0I 

02  1.731250-01 

02  l«73a72D-0t 

12  !• 7*2930-41 

02  I •745460-01 
02  1 •7*7521-01 

02  1.747*90-01 

02  1.744970-01 

02  l*74«r40-ll 

02  l•7«)^«0-0) 

02  1*736*21-1I 

07  1.734290-01 

02  1.722440-01 

03  I.*! *130-01 

02  I. 70*100-9) 
02  ).6«274i>-0l 

02  l•6•017l>-0) 

02  t.**62«0-91 

02  ).65II20-91 

02  >.63*700-0) 

12  1.4)7031-01 

02  I.594130-1I 

02  1.576001-0) 

02  I. 556470-01 
02  I.SSblbO-OI 
02  1.510**1-0) 

02  I. *05590-01 
02  l.«596tl-0l 

02  1.432S2O-01 

02  1. *043*0-01 

12  1 *375 091-0) 

02  ).S*40)0-0) 

02  1. 113510-01 

02  1.20)230-01 

02  t.2«799O-0l 

12  1.213620-11 

02  1.170750-01 

02  1.1*2001-01 
12  1.104C2O-0I 

02  1.0411*30-01 

02  1.031060-0) 

02  9.909**0-02 

02  0.5tll7l>-02 

02  9,106)30-02 

02  4.694(40-02 

02  4.277050-02 

02  7.451700-02 

02  7. *24940-02 

02  **091160-92 

02  *.552440-02 

02  6.109470-02 

02  5. 463 coo- 02 

02  5.2)2600-02 

02  4.759CI0-02 


1.62) 95I>.0t 
1.632040-01 
1,632220-01 
1.6323*0-01 
1.632*70-11 
1.63272I5-01 
1.632960-01 
1.633200-01 
1.633430-01 
1.631650-01 
I.634O6O-0I 
I.OIOOSO-O) 
1,63**00-01 
1.635110-01 
1.635360-41 
1.63564D-61 
1.635910-01 
1.616070-01 
1.436160-01 
1.636140-11 
1.634120-ai 
1.635970-01 
l•6J5r40-ll 
1,636410-01 
1.63*990-01 
1.63**70-01 
l.b33««i>-01 
t.633190-11 
1.6327*0-11 
1.631270-0) 
),630) 60-01 
).«i24971-J) 
).627t«0-91 
).  621.  190-01 
1.42*4  lb-1) 
1.622910-01 

1.62) 051-11 
),619000-0) 
1.6169 70-01 
1,61*720-01 
1.6)2330-01 
i.booaij-oi 
1.607130-01 
1.60*310-01 
).60135O-0) 
1,694230-01 
I.694961-1I 
I.591540-11 
1.547940-0) 
1,50*220-01 
1.540310-11 
1.576291-3) 
1.672090-01 
1.547751-01 
1.6432q0-9> 
I.554720-01 
I. 551531-11 
I, 6*6900-01 
t. 6*3630-91 
1.536620-9) 
1.533260-01 
1.527770-1) 
1.622) *0-11 
1.5)6371-0) 
1.410*70-0) 
I.SO***!-**) 
1.494270-11 
)• 491970-0) 
).45555J-0I 
I.479000-OI 

1.472330- 1) 
1.465941-Ot 
)• 45*650-0) 
) .45)640-0) 
1.444530-01 
1.4373 )0-l) 
1,430000-01 
1.422600-01 
)«415t ll-Ot 
1.4075 30-11 
!• 399470-01 
1.392131-91 

usaosio-oi 

U376441-1I 
I.  36449(1-01 
1* 360440-01 

)«3*42iM>-0I 
l«334l 10-41 
1 *32 76 HO-O) 
1*JI96 20-01 
t«3ll3)0-0l 
1.3029 71-01 
I.29.401-1I 
1.2*6200-01 
1.277771-11 
1.249330-01 
1.260670-0) 
1.252)90-01 
). 2*3910-0) 
1.235*31-01 
|•^^o6•0-01 
),214«60-0I 
1,209940-1) 
). 2015)0-0) 
1.193040-0) 

)• 176220-01 
l.)676*O-0l 
)« I 59490-01 
I.t5l)60-0l 
).l*247O-0) 
1. 134(20-0) 
1.12** 00-01 
1.M6220-0) 
),)iuoau-o) 

1.10I99O-9) 
1.0V3V40-1I 
1,0659*0-11 
t,0  7799l>-0) 
).073091-0l 
). 062250-01 
).O5**4O-0) 
),14«730-OI 
1.439060-0) 
I.03I441-0I 
).02  392l>-ll 
1.0I444O-0I 
|«009 1*0-1) 
1.001 7)0-11 
9.94*331-12 

9. 472 3 30- 02 


l•1246|b  00 
1.02**90  OO 
1.9247*0  90 
1.02*960  00 
1.024930  00 
1.025090  09 
1.0252*0  00 
1.025390  OO 
1.026630  09 
1.025470  00 
1.024920  00 
1.926160  90 
1.026300  40 
1,024960  00 
1.026760  00 
1,02*9)0  00 
1,027070  09 
l*127lrO  00 
1.027230  00 
1.027240  00 
1,027200  90 
U02711J  90 

laiaavoo  09 
)*0267v0  00 
t •02*500  60 
1.02617O  00 
1.02S700  00 
1.025320  00 
1.02*700  00 
1.02*190  00 
1.023510  00 
1.0227*0  91 
1.12)930  OO 
)• 021030  00 
1.12005(1  90 
1,014960  00 
),0I70«0  09 
1,0)66)0  00 
1,015300  00 
t. 3) 3900  60 
1.012*20  00 
1*1)0650  00 
t. 0091 60  00 
).007«30  00 
1.005590  00 
t .003650  00 
1.1016)1  00 
9.19*050-01 
V.9725a0-01 
9.9*93*0-01 
9. 925140-0) 
9. 900000-61 
9.67391 0-01 
9.646460-01 
9,016930-01 
9,790060-01 
9.760290-01 
6.729610-0) 
0.6V6040-0) 
9.465560-01 
9.932230-0) 
9.1V6C50-0I 
4.362990-01 
9.527040-01 
9.49U330-0I 
9.45Z75D-VI 
9.41434O-0) 
4.375110-0) 
9. 335060-01 
9.294270-01 
4.2527)0-01 
9.2)0*10-0) 
9.KT420-0) 
0.123760-01 
9. 074*00-01 
9. 03* *20-01 
••444430-01 
B.9*26aO-OI 
••U95921-0) 
6.644640-01 
4.609650-01 
6. 7525(1  b-0) 
('.•70)0)0-4) 
4«45*61D-0I 
S.O04940-0) 
6* i5*9o0-el 
6.50457O-O) 
4. *53*2 0-01 
0.402750-01 
*•331340-01 
6*  2 99  730- 01 
6*247630-0I 
M. I 95700-01 
*•143340-1) 
*.090640-01 
4.9301 71-01 
7.905360-11 
7,9J2**b-0l 
7,079*40-01 
7.626J6O-0I 
7, 773290-0) 
7. 720160-01 
7.467090-0) 
7*614630-01 
7.36)03(^0) 
7.500)20-01 
7.45532O-0) 
7.402450-01 
7.350)40-01 
7.297600-01 
7.2*5640-11 
7.141400-01 
7.)4t9*D-0t 
7,190*20-0) 
7.134)40-01 
6.940120-0) 

6.4)7340-01 
6.664O0O-O1 
6.6J6490-01 
4. 7C6 0)0-01 
4.737250-01 
6.660030-01 
4.o19)60-0I 
6.590640-Ul 
4.5*2510-01 
6.49«740-01 
*.**7*10-01 
6.«00«*0-01 
4.35307D-0) 
••307920-01 
6. 2622)0-01 
6.216970-01 


1.06*210-01 
1.06*441-0) 
1.14*641-01 
) .0609) 0-0 I 
1.049130-0) 
1.0*9560-0) 

I .0  700)0-01 
1.070**0-01 
1.0700*0-0) 
1.171240-01 
1.071 V«b-0) 
1.072601-01 
1.073310-01 

i.orjoro-o) 

1.074300-01 
1.07*900-01 
i.oroJio-oi 
I •17»600-0t 
1.075740-01 

i.orso 00-01 

I.075400-01 

1.075*20-91 

1.175000-OI 

1.074*20-01 

1.0734SO-01 

1.072710-01 

1.0715*0-01 

1.070250-01 

1.04*720-01 

1.164991-01 

1.045050-01 

1.042000-01 

I.06055O-0) 

).055200-0) 

1.052200-01 

1.144090-0) 

1.045570-01 

1.04)920-01 

).o5Boro-oi 

1.033990-01 
1.029700-0) 
1.025)00-01 
1.020440-01 
1.015540-0) 
1,010400-01 
1.915050-01 
4.9V49I0-02 
9.0373)0-02 
9,077740-02 
9.416310-02 
0.753100- 32 
0.606190-12 
9. aai 609-02 
9.553650-02 
9.404)90-02 
9.411390-12 
V. 3*1 330-02 
9.260110-02 
«• 191000-02 
9.) >05)0-02 
9.142309-92 
6.965270-02 
*•607300-12 
4.01W070-02 
b.730070-12 
4.631570-02 
4.5706*0-02 
B.491300-12 
4.40992D-12 
4.329320-02 
4.24471O-02 
*.166140-92 
4.167730-92 
4.017540-12 
7.  927700-02 
7.6462*1-12 
7.740250-12 
7. 499790-02 
7.6)2920-12 
7.535710-02 
7 .*592 20-12 
7,363*90-02 
7.304501-02 
7.234530-92 
7,161379-02 
7.909160-02 
7.9)7920-02 
6*947600-32 
6.074440-92 
6.0)0330-92 
*•7*3260-02 
6.677300-02 
4.612*50-02 
6.546730-07 
••*66160-02 
6.42*740-02 
6.364400-02 
6. 3993 90- 02 
6.247460-02 
6. 160700-02 
6.135120-02 
6.041700-02 
6.127440-92 
5.975350-02 
5.974400-02 
5.4744IO-02 
5.025950-02 
5.776*10-12 
5.73I99((-12 
5.646650-02 
5. 6*2390-02 
5.599)70-02 
5. 556990-02 
5.51'14U1-12 

5.«754lit-02 

5.*36«7O-02 
5.39*1 71-02 
3.360450-12 

5.  37*450-12 
5.200951-92 
5.254330-92 
5. 220501-02 

6. )»767D-92 
5.  155590-02 
5. 12*320-12 
5.191050-02 
3.16*1 71-02 
5.0332*0-02 
5.007060-02 
4.979 J60- 02 
4.952760-02 


4.000000  03 
4.600000  03 
3.099990  03 

3.999990  03 
3.009090  03 

3.999990  03 

3.999990  93 

3.999990  03 

3.999990  03 
3,099900  03 

3.999970  03 
3.999970  OJ 

3.999940  03 
3.999961  03 
3.099960  OS 

3.999950  11 

3.999950  03 

3.999950  13 

3.999940  03 

3.999940  03 

1.999930  01 

3.999930  03 

1.999620  11 
3.999920  03 
3.999920  03 
3.9999)0  03 
3.9999)0  03 
3.999900  03 
3,999910  03 
3.V99900  01 

1.999090  01 

3.999090  93 
3.999000  13 
J.9990SO  03 
3.996000  01 

3.999070  03 

3.999070  03 
3.699470  13 

3.999040  01 
1.999061  01 

1.999050  03 
1.999*50  03 

3.999050  03 

3.999040  03 

3.996430  03 

3.999010  03 
3,999420  Oi 
3,999021  41 
1.999020  OJ 

I. 69961 D 03 

3.999010  03 

3.999010  03 

J. V990OO  03 

3.999400  03 
1.999790  03 
1.999790  01 
34999760  03 

3.999740  03 
1.909741  03 
1.999770  01 
1.996770  03 

1.999740  03 
1.999761  03 
3,996760  13 

3.999750  03 

1.999750  11 

I. 999750  93 

3.999740  13 

J. 999740  03 
3.999730  01 
3.999710  03 

3.999719  43 
3.999729  01 

3.999720  03 
3.999710  03 
3.9997)0  03 
3.9917)0  01 

1.999700  01 

3.999701  01 

3.999*90  03 
3.9996*0  03 
3.999640  03 

1.999400  63 

3.999670  63 

1.999670  01 
3.999V61  11 
3.9V96tO  03 
3.699661  03 

3.999650  03 

1.999650  01 

1.999650  03 
3.999640  01 
3.990640  13 
3.999630  03 
3.999*30  03 
3.999610  01 
1.99<462D  OS 
1.999620  01 

1.9996) 0  01 

3.9996) 0  01 

1.9996) 0  01 

1.999600  01 

3.999600  13 
3,999*60  13 
1.999590  03 
3. 9-19590  03 

3.999560  03 

3.999500  03 

1.999500  03 

3.999570  03 

3.999570  01 

1.999560  01 

1.999560  01 
1.9995CD  01 
1.999553  61 

3.999550  01 

1.999550  01 

1.999540  03 

3.999540  OJ 
1.999533  03 
3.999510  43 
3.999530  03 

3.999570  01 
3,999520  03 


I.47504O  05 
1.470910  05 
1.475960  05 

I.47606O  05 

1.977750  05 
1.470*40  05 
1.479520  04 
I.404J90  05 
UOOltSO  OS 
1.402960  05 

1.466290  OS 
I.407920  OS 
1.409S10  OS 
I.49I46U  OS 
1.493360  OS 
■•OOSIIO  OS 

1,490700  05 
1.SO046O  OS 
).502l)0  OS 
I.SOSTOO  ttS 
1.S0B243  OS 
I ••04730  OS 
l.OOOiro  OS 
1.S09SS0  OS 
l.stotoo  OS 
1.012161  OS 
1**13J0O  06 
1.SI4SSO  OS 
1.S1S670  OS 

I.S)«740  OS 
1.517761  05 
l*5t07IO  OS 

1.520403  05 
1.521290  05 
1.522063  95 
1.522773  05 
1.521430  05 
1.524050  05 
1.624623  05 
1.515151  05 
1.525610  OS 

1.626470  05 
1.526030  05 
1.527)41  06 
1.527420  05 
1.527**0  05 
1.527060  05 
1,520030  05 
i.sioiro  05 
1.520270  05 
1.520340  05 
1.520300  05 
1.520390  Ok 
t.52«373  05 
1.520)10  06 
1.520261  05 
1.620)70  05 
1.520063  05 
1.527933  05 
I.S2T70O  05 
1.527613  05 
1.527420  95 
1.527220  OS 
I.S27013  OS 
l.52(.790  OS 
1.52CSS3  OS 
USltJtO  OS 
1.52C060  OS 
I.S254I0  OS 
I.525SS3  OS 
1.525293  OS 
1.S25043  05 
1.574790  OS 
) .524520  OS 
1.524270  OS 
1.524023  OS 
U52370O  OS 
1.S23SSU  05 
1,523340  OS 
1.523)30  OS 
1 •522040  OS 
1*S22750  os 
I. 522600  OS 
l•S224S0  OS 
1.522330  OS 
1.527733  OS 
1*5221  90  OS 
I *522090  OS 
1.622070  05 
1.522070  06 
1.522093  05 
1.522150  05 
1.5222*0  OS 
1.522360  05 
1. 522920  OS 
I.S2Z720  09 
1.922950  05 
1.523210  05 
1.52J520  05 
1.513670  65 
1.924263  OS 
1.524690  05 
1.525)70  OS 
1.625690  09 
I.674260  OS 
1.626440  09 
1.527040  05 
1.524253  05 

1.520020  05 
1.530600  OS 
1.531590  09 
I.532S50  OS 
)« 533560  06 
1.314620  09 

1.5340IO  «• 
1.534)30  *S 
t.S3940O  OS 
1.540730  09 
),542)ID  OS 
1.543540  06 
1.9*5020  05 
).S*69SO  05 
1.5*0130  05 
).5*0760  os 
1.551440  05 


01 

1 

210120 

03 

la444209 

03  4a  J0346I>>O2 

« 

901209-02 

6 

172329-01 

to 

926760-02 

3 

996510 

01 

5531  0(} 

05 

l•2e«at)L> 

91 

1 

210790 

03 

1 a44064[> 

92  3*043360-02 

9 

739699-02 

6 

127969-01 

to 

901320-02 

3 

999510 

03 

554960 

05 

U2r4t>i>ii 

01 

1 

111390 

93 

Ia4631 20 

0 2 3*302  540-02 

9 

660760-03 

6 

004009-01 

to 

076500-02 

3 

999510 

03 

556790 

05 

01 

1 

21I9I0 

03 

Ia467740 

02  2*910000-02 

• 

591609-02 

6 

040579-01 

4 

052360-02 

3 

999500 

03 

09 

01 

1 

2123110 

93 

la46Z4«0 

02  2*464210-92 

9 

523270-02 

5 

99756  9-01 

to 

020000-02 

3 

999500 

03 

560500 

05 

la  JO«b>«k) 

01 

1 

21272C 

03 

la467j6U 

02  1*904370-02 

0 

455599-92 

955019-01 

to 

005059-02 

3 

999490 

03 

562550 

05 

la)l«kUJ 

91 

1 

21J92U 

OJ 

la6724IU 

32  1*621690-02 

9 

300640-02 

a 

912910-01 

4 

703470-02 

3 

999490 

03 

564560 

09 

laJXaOOO 

91 

1 

213230 

03 

1 aw776TO 

02  Ia0b462[>-02 

9 

322440-02 

6 

671270-01 

to 

7*1650-02 

3 

999490 

03 

566610 

05 

I.334C9J 

91 

1 

213313 

>13 

1 a4u26<iO 

92  6*071770-03 

9 

366030-02 

5 

030070-01 

to 

749370-02 

1 

999400 

63 

560700 

05 

1 aJ*«  MU 

91 

1 

k 1 44  JO 

OJ 

la666?VU 

02  1.169400-03 

9 

192200-02 

5 

709359-01 

to 

719630-02 

3 

999400 

03 

570030 

05 

la J400JJ 

91 

1 

213431? 

33 

Ia6vl060 

02  -1.134600-93 

« 

160150-02 

5 

769109-01 

4 

709470-02 

3 

999400 

03 

571920 

05 

laibV330 

91 

1 

2 14470 

93 

la  694460 

07  -3.794240-OJ 

9 

094540-02 

5 

729169-01 

4 

609510-02 

3 

999470 

03 

574IID 

OS 

1 a3t  '<OklU 

01 

1 

2I423U 

93 

la  792440 

02  -1.045260-07 

9 

033659-02 

5 

669599-01 

4 

670049-02 

3 

999470 

03 

576330 

05 

laS7VUu3 

91 

1 

213011: 

93 

1 a 796323 

02  -1*609460-02 

0 

971560-02 

5 

650529-01 

4 

631079-02 

3 

999460 

03 

57060U 

05 

1 a iH'M  JU 

01 

1 

212720 

91 

la  7|  4 340 

02  -1*972100-02 

9 

910229-92 

5 

611919-01 

4 

432570-02 

3 

999460 

01 

500090 

05 

la J9«uau 

Cll 

1 

212941; 

93 

la  720400 

92  -2.432920-02 

■ 

049659-02 

5 

573799-01 

to 

614530-02 

3 

999460 

03 

503220 

05 

ia*o««ao 

01 

1 

2110111 

9 1 

la  72  6760 

92  -2*091610-02 

a 

709040-92 

5 

536149-01 

4 

69696O-02 

3 

999450 

03 

505530 

05 

la*IVOUC 

01 

I 

21I34C 

03 

Ia713l60 

02  -3a34799O-02 

0 

730619-92 

5 

49090(}-ei 

4 

579010-02 

3 

999450 

03 

507300 

05 

ia*2VdJJ 

01 

1 

2107219 

la/JOaro 

92  -3.091620-02 

0 

672539-92 

5 

442290-01 

4 

563100-02 

3 

999440 

03 

5 V 0.190 

U5 

ia«ivwon 

91 

1 

21092U 

91 

la  746310 

92  -4.262 190-92 

0 

615910-02 

0 

426079-01 

4 

545000-02 

3 

999410 

OJ 

592040 

05 

Ia449694 

31 

1 

209230 

93 

1 a 763043 

92  -4a69967o-02 

t 

950299-02 

t> 

390329-01 

4 

539909-02 

3 

999443 

03 

5V5J10 

05 

ta>4VCOO 

01 

1 

20rtJ70 

93 

la  769940 

02  -9*143710-92 

0 

502239-92 

5 

135040-01 

6 

515409-02 

3 

999430 

03 

597000 

05 

la*»'«OI>l> 

01 

1 

20742U 

OJ 

la  764940 

02  -9.S04C60-02 

0 

444950-92 

5 

320239-01 

4 

500299-02 

3 

999433 

03 

600310 

05 

laVfVilJJ 

01 

1 

200490 

93 

la  774040 

92  -6.020490-92 

0 

392419-02 

5 

205009-01 

6 

405539-02 

3 

9994*0 

03 

05 

Ia««9u0t> 

01 

1 

2902S0 

03 

la  76 1260 

03  -6*46370O-D2 

0 

330610-02 

5 

251900-01 

4 

471139-02 

3 

999420 

03 

605390 

05 

la««VOUU 

9l 

1 

294109 

OJ 

la  766690 

02  -6.009710-02 

0 

256530-02 

5 

2I0549-21 

4 

457990-02 

3 

999420 

03 

607060 

05 

labl/VJwIi 

01 

1 

202030 

03 

la796eJ0 

02  -7a3O407I>-92 

0 

2331 09-92 

5 

100569-01 

4 

443390-02 

3 

999410 

03 

610530 

05 

1 aftt VuOu 

01 

1 

291400 

03 

1 a 00 3660 

02  -7.722660-02 

0 

101550-02 

5 

153  02  9-01 

to 

430010-02 

3 

9994111 

03 

613130 

09 

la92<aj«,0 

91 

1 

2ooa:i> 

93 

laOl 1230 

02  -0.136290-02 

0 

139630-92 

5 

120930-01 

4 

416960-02 

3 

03 

615730 

09 

l.!i3-aaOD 

01 

1 

1V034C 

03 

02  -O.S447BO-02 

0 

060420-07 

5 

009299-01 

to 

404230-02 

3 

999400 

03 

610340 

09 

Ia94-^0UJ 

01 

1 

196940 

93 

la6240JD 

02  -0.047990-02 

1 

039929-02 

5 

090099-0I 

to 

391090-02 

3 

9994 }0 

03 

620950 

05 

laS»VUOO 

01 

1 

19927U 

9J 

la  614 770 

02  -0.34S63O-02 

r 

962119-02 

5 

927339-01 

to 

370*60-02 

3 

999390 

03 

09 

la^bVdtJU 

01 

1 

193920 

OJ 

Ia6420l0 

02  -0.737660-02 

7 

934019-02 

4 

99700  >-01 

4 

367023-02 

3 

999330 

03 

630200 

09 

laSrVbOd 

91 

1 

191690 

93 

la  660961} 

02  -1*012390-01 

r 

066590-92 

4 

967110-91 

to 

336369-02 

3 

999300 

03 

630030 

09 

la!r«'4O0t> 

91 

1 

199700 

03 

Ia669l 70 

02  -1.090420-01 

1 

039060-02 

« 

937659-01 

to 

344970-02 

3 

03 

631400 

05 

lasV'OUJ 

Jl 

1 

167790 

03 

la  647460 

02  -1.007049-91 

7 

793019-02 

4 

900510-01 

to 

333059-02 

J 

999300 

03 

634000 

05 

lai'llbJJJ 

91 

1 

I0:>7ii> 

01 

la  676000 

02  -la  124630-01 

r 

740449-52 

4 

300909-01 

to 

323200-02 

3 

999370 

03 

63*700 

09 

lattVOOO 

01 

1 

103600 

03 

la66434D 

02  -1.160000-01 

7 

703749-02 

4 

05101  >-01 

4 

312690-02 

3 

999370 

03 

639320 

05 

Ia624il0.> 

01 

1 

1914CO 

03 

la692«IU 

02  -1.196120-01 

7 

6597UU-02 

4 

524949-01 

4 

302940-02 

3 

939360 

03 

641330 

09 

laniygJO 

01 

1 

1799*0 

93 

Ia901>60 

02  -1. 211100-01 

7 

616329-02 

to 

746600-01 

4 

392420-02 

3 

999360 

03 

644520 

09 

la6*4C<fJ 

01 

1 

170090 

03 

laV1924<3 

02  -1*266379-91 

7 

573500-02 

to 

769729-01 

6 

202640-02 

3 

999350 

03 

647110 

05 

1 at.aVJjO 

Jt 

1 

174240 

03 

la9l9C40 

02  -I.29009O-01 

7 

63I4V9-02 

4 

743170-01 

4 

273090-02 

3 

993330 

03 

649*90 

05 

labbVOJU 

01 

1 

I7172C 

OJ 

1 a627090 

02  -1.331720-01 

7 

4V0030-02 

to 

717029-01 

4 

363760-02 

3 

999350 

03 

652250 

05 

laor«ao> 

91 

1 

109120 

03 

laVj4aiO 

02  -1.363070-91 

7 

44 9210-02 

691269-91 

to 

254550-02 

J 

999340 

03 

65*000 

05 

latttVOOD 

31 

1 

U0460 

03 

la  943 790 

02  -1. 396110-01 

7 

499009-02 

66  50  91}- 01 

4 

245740-02 

3 

999  34  0 

03 

657330 

05 

ta6VJ003 

01 

1 

103710 

33 

1.9640  JO 

02  -Ia*24t:4a-}1 

7 

369499-02 

to 

649919-01 

to 

237050-02 

3 

999330 

03 

659050 

05 

laTbbJbli 

91 

1 

1O0090 

03 

1.943930 

02  -|.496C60-ai 

7 

330420-02 

516310-01 

4 

220550-02 

3 

999330 

03 

662340 

05 

la71V3<JU 

>11 

1 

160910 

03 

la973090 

02  -l.40036'>-31 

7 

292030-32 

to 

592069-01 

to 

220259-02 

3 

999330 

03 

05 

la72V101> 

91 

1 

135000 

OJ 

1.962390 

02  -1.613930-01 

7 

254240-02 

540239-01 

4 

212130-02 

3 

939320 

03 

667260 

05 

1 a7iVgi70 

91 

1 

102030 

93 

1.991640 

02  -1.941700-01 

7 

217030-92 

4 

54*750-01 

4 

204210-02 

3 

999320 

03 

669690 

05 

la  7«vOOJ 

01 

1 

100940 

03 

2.300073 

02  -1.340099-01 

7 

100409-02 

to 

521539-01 

4 

106460-02 

3 

999110 

01 

672090 

09 

1 a7b<>J0.7 

91 

1 

149740 

03 

2.910220 

92  -1.996270-01 

7 

144349-02 

to 

496079-01 

4 

100090-02 

3 

999310 

03 

674470 

09 

Ia7bli0gu 

91 

1 

142690 

03 

2.019423 

02  -1. 620910-01 

7 

106050-92 

to 

476460-01 

to 

101490-02 

3 

999Jil0 

03 

*76010 

05 

la77«gc» 

91 

1 

1 J929J 

93 

2.029040 

02  -1*646019-91 

7 

073910-01 

to 

454419-01 

4 

1 74250-02 

3 

999 300 

03 

679130 

05 

1 a 7aOUOD 

91 

1 

I369U0 

03 

2.030630 

02  -I*66996I>-  J1 

7 

039539-02 

to 

432709-01 

to 

167100-02 

J 

999300 

03 

601429 

05 

la7«.«0U3 

91 

1 

132490 

93 

2.040040 

02  -1.693370-91 

7 

005699-92 

4 

411349-01 

to 

160270-02 

3 

999290 

03 

603600 

05 

laHUtblJO 

91 

I 

129D0D 

03 

2.067603 

02  -I.71CC3O-01 

6 

972390-02 

to 

190319-01 

to 

153529-02 

3 

999210 

03 

605900 

05 

laMlbOOO 

91 

1 

I2540C 

33 

2.947163 

02  -1.737949-01 

6 

939629-02 

to 

369629-01 

4 

1469ti}-02 

3 

999250 

03 

05 

laa2«J30 

91 

1 

121960 

03 

2.074740 

02  -1. 799110-)! 

to 

907379-02 

to 

349259-01 

to 

140450-02 

3 

999200 

03 

690250 

05 

1 aSj«bCO 

01 

1 

IIHIVO 

tfj 

2.004360 

02  -1.779939-01 

6 

075649-92 

to 

329229-01 

4 

134140-02 

3 

999270 

03 

692370 

05 

Ia««y<>t)i3 

91 

1 

1 14470 

03 

2.094013 

92  -1.799209-91 

6 

044420-92 

4 

304509-01 

to 

127960-02 

3 

999270 

03 

05 

|aa.aVguu 

91 

1 

110090 

93 

2.106470 

02  -1. 110139-91 

6 

013710-02 

4 

290110-01 

to 

121930-02 

I 

999270 

03 

05 

laSuyoOO 

01 

1 

I0a060 

03 

2.116349 

02  -1.036329-01 

6 

703499-02 

4 

271029-91 

4 

116030-02 

3 

999260 

03 

09 

lafl 79000 

91 

1 

102900 

03 

2.126030 

02  -1*093799-01 

6 

753779-02 

252259-01 

4 

110250-02 

3 

999260 

03 

700500 

05 

1 aOfe9C09 

01 

1 

099020 

OS 

2.134740 

02  -1.076460-01 

6 

724549-02 

to 

233709-01 

4 

104610-92 

J 

999250 

03 

702440 

99 

1 tM9V3J0 

91 

1 

095020 

03 

2.144460 

02  -l•■06420-01 

6 

695709-02 

4 

215620-01 

4 

999090-02 

3 

999250 

03 

704340 

Of 

taOOOOOJ 

01 

1 

090960 

93 

2. 164140 

02  -I*901w49-9I 

C 

667599-02 

4 

1 4775U-01 

4 

093699-02 

3 

999240 

03 

706190 

09 

la <19 JVC 

01 

1 

086663 

03 

2.143003 

02  -1. 916139-91 

6 

639603-9? 

4 

iaoie>-oi 

4 

000410-02 

3 

999240 

03 

99 

laOfOOOO 

91 

1 

002/90 

03 

2.173410 

92  -1*929099-01 

6 

612339-92 

4 

142900-01 

4 

903250-02 

3 

999240 

03 

709790 

99 

laVtOOOJ 

01 

1 

070540 

03 

2.103330 

32  -1*942937-01 

6 

505439-92 

4 

|43«I>7-0I 

4 

070190-02 

3 

999230 

OS 

711520 

09 

t.«4V033 

91 

t 

074390 

03 

2.193060 

02  -I.95524J-0I 

6 

550900-02 

4 

120199-01 

* 

073250-02 

3 

999230 

03 

713210 

95 

Ia9-a«000 

01 

1 

070920 

03 

2*202700 

02  -1*946929-01 

t 

532970-92 

4 

1 12760-01 

4 

060420-02 

3 

999220 

03 

714060 

95 

Ia969g0j 

91 

I 

065790 

9J 

2*212463 

02  -1.977699-91 

6 

597390-02 

4 

946609-01 

4 

06369>-92 

3 

999220 

03 

716470 

05 

ta97«0gi) 

91 

1 

901930 

03 

2.222163 

02  -1*907060-01 

6 

402259-92 

4 

400719-01 

4 

059070-92 

3 

999210 

03 

710040 

95 

la«49000 

01 

1 

954920 

9J 

2.231043 

02  -1*997309-91 

6 

457520-02 

4 

06  5 000-01 

4 

054550-02 

3 

999210 

03 

719560 

OS 

la9990<)i> 

01 

1 

092070 

03 

2.241903 

92  -2«99oC59-0l 

6 

433229-92 

4 

9*4729-01 

4 

050120-02 

3 

999200 

i>3 

721040 

05 

2aO090OI> 

01 

1 

047990 

03 

2.251190 

02  -2*014109-91 

« 

409129-02 

4 

43*42  >}-01 

4 

045790-02 

3 

999200 

722470 

05 

2aO^9Q0J 

01 

1 

043473 

03 

2.240703 

02  -2*021469-91 

C 

955O3J-02 

4 

01970  >-OI 

4 

041950- iM 

3 

993300 

03 

723060 

05 

a a92900J 

01 

1 

036910 

03 

2.270390 

03  -2.020II9-01 

6 

362739-92 

4 

0O5iar>-0l 

4 

037400-02 

3 

99«il3D 

03 

729210 

05 

2a039000 

01 

1 

034320 

03 

2*279970 

92  -3*934100-01 

6 

340049-02 

3 

440030-01 

4 

033350-02 

3 

999190 

03 

726520 

05 

3a049d9O 

01 

1 

029700 

03 

1*269630 

02  -2*939400-01 

6 

317730-02 

3 

976730-01 

4 

029300-02 

3 

993IH0 

03 

737750 

05 

* a 999990 

91 

1 

02605U 

03 

2a 299060 

02  -2*944010-01 

C 

295090-92 

3 

962009-01 

4 

025500-02 

3 

999100 

03 

729000 

05 

2a  0O909J 

01 

1 

020373 

03 

2*390963 

02  -2*947999-01 

6 

274269-02 

J 

94926(^01 

4 

021790-92 

3 

9331 70 

03 

730170 

05 

2aa7999D 

91 

1 

915640 

01 

2*310033 

92  -2*06I20>-OI 

6 

293099-02 

3 

43507(^01 

4 

017960-02 

3 

393170 

03 

731300 

OS 

2a0«9000 

01 

1 

010929 

03 

2*J2 7460 

02  -2*063939-01 

6 

232290-32 

922730-01 

4 

914340-02 

3 

3331 70 

03 

732390 

05 

ta999Q90 

91 

1 

094160 

93 

2*33o060 

02  -2*095929-91 

6 

211069-92 

3 

904019-01 

4 

010700-92 

I 

993160 

03 

73)440 

05 

2a  109000 

01 

1 

09  nee 

0) 

2*344220 

02  -2*057269-01 

« 

191700-02 

3 

047129-01 

4 

007300-02 

3 

939160 

03 

7344*0 

05 

2at  1909} 

01 

0 

905  7913 

02 

2*355540 

02  -2*057979-91 

6 

172069-02 

3 

054559-41 

4 

093090-92 

3 

999150 

03 

735400 

05 

ial2900O 

91 

0 

917500 

02 

2*344020 

02  -2*060049-01 

6 

152699-02 

3 

672400-01 

4 

0005*0-02 

3 

999150 

03 

736320 

05 

2a  IJ9U90 

01 

V 

049100 

02 

2.374063 

92  -2*957490-91 

6 

I3367J-92 

3 

0oUJ7O-41 

3 

997300-02 

3 

999140 

03 

737200 

09 

2al40'l9D 

01 

0 

020540 

02 

2. J0J24O 

02  -2*956  120-01 

6 

1 I49H0-92 

3 

040540-41 

1 

9941 10-92 

3 

999140 

03 

730030 

95 

2al9V99U 

9l 

0 

771020 

92 

2.392300 

02  -2*064530-01 

6 

096630-02 

3 

035449-01 

3 

990990-02 

3 

999130 

03 

730030 

99 

2a  109  JOi> 

01 

0 

722953 

92 

2.40147} 

92  -2*)52IJ9-01 

6 

970519-02 

425559-41 

3 

,907940-02 

3 

999100 

03 

739500 

99 

2 a 1 79090 

01 

0 

073940 

02 

2.4| 96|0 

92  -2*049139-01 

6 

OoOV 20-92 

3 

01437(^01 

3 

904900-02 

3 

993130 

03 

7*9300 

05 

2a  I090U0 

01 

0 

020040 

02 

3.419903 

02  -2. 045949-01 

t 

04J55J-03 

3 

0U3349-0I 

3 

902020-02 

3 

393120 

«I3 

740970 

05 

2a  109900 

01 

« 

575470 

02 

2*426433 

02  -2*04l3oO-OI 

t 

026499-02 

3 

792640-41 

3 

979160-02 

3 

393120 

03 

7*1610 

05 

2a29V99D 

01 

9 

624400 

02 

2.437310 

02  -2*036699-01 

6 

009749-02 

3 

702010-41 

3 

976370-02 

3 

939110 

03 

742210 

05 

2a2IVJ99 

01 

9 

477960 

02 

2*4«ol33 

02  -2*031269-01 

5 

903399-02 

3 

771610-01 

3 

073630-02 

3 

999110 

03 

742760 

05 

2a22909O 

91 

V 

427720 

07 

7«*)44<»J 

92  -2.02S340-UI 

e 

977169-02 

3 

761410-01 

3 

970050-02 

3 

999100 

03 

743290 

09 

2a2J9090 

01 

9 

J7832D 

02 

2.4oJ99J 

02  -2*010070-01 

E 

961333-02 

3 

751390-01 

3 

960330-02 

3 

990100 

03 

7*3770 

05 

2a24909O 

01 

9 

32B9S3 

Ok 

2.472233 

02  -2*am*i>-oi 

5 

945799-92 

3 

741560-01 

3 

965770-02 

3 

339100 

03 

74*220 

05 

2a2»9900 

01 

9 

279520 

02 

3.4494UJ 

02  -2*00426r>-0l 

S 

930549-02 

J 

731  92  0-01 

3 

963260-02 

3 

999  090 

03 

7* *630 

05 

2a2a909O 

01 

« 

230150 

02 

2. 46^313 

02  -1*996149-01 

• 

915509-92 

3 

722469-01 

3 

960010-92 

3 

999040 

03 

7«seto 

05 

2aa7V900 

91 

9 

100010 

92 

2.4g7730 

02  -l■9eT49r>-ol 

6 

900909-92 

3 

713109-01 

3 

950410-02 

3 

999 000 

03 

7*5360 

05 

2a2a9990 

01 

9 

131523 

02 

3.694123 

92  -1*970309-01 

5 

006519-92 

3 

704070-01 

3 

956060-02 

3 

999000 

03 

745670 

05 

2a299990 

01 

9 

002300 

02 

2.614433 

02  -l*9bO69O-0l 

0 

072409-02 

3 

64SI5O-0I 

3 

953770-02 

3 

999070 

03 

745940 

05 

2a>w*90U 

91 

9 

033170 

02 

I.MIOOO 

02  -1*965370-01 

5 

050560- 02 

3 

606390-01 

3 

951530-02 

3 

999 070 

03 

7*6190 

05 

2a3IV30U 

01 

0 

904130 

02 

2.633020 

02  -1*947639-01 

5 

044999-92 

3 

677010-01 

3 

940340-02 

J 

999060 

03 

74*400 

05 

2a )29990 

01 

0 

936210 

02 

2.936990 

02  -I.9J63VO-UI 

5 

031409-02 

3 

659390-01 

3 

947190-02 

3 

999060 

03 

7*6590 

09 

2aJJ9000 

01 

0 

0044 20 

92 

2.644913 

Ok  -l*924ab>}-0l 

9 

016649-92 

3 

451140-01 

3 

945103-02 

J 

999 060 

03 

7*6740 

09 

2a J49000 

91 

0 

037760 

02 

2*664050 

02  -I*9124JI>-01 

0 

005049-02 

3 

o53(MiO-0| 

3 

943050-02 

3 

999050 

03 

746060 

05 

2al!>9000 

01 

0 

709300 

02 

2*662700 

02  -1*599739-01 

5 

793340-0% 

3 

645140-01 

3 

941050-02 

3 

999050 

03 

746960 

05 

laJbVOOO 

01 

0 

741000 

02 

02  -l•■a654D-0l 

t 

701970-02 

3 

637370-01 

3 

939090-02 

3 

999040 

03 

747030 

09 

a aJ 79990 

01 

0 

492900 

02 

2*6701 60 

02  -1*072099-01 

■ 

769059-02 

3 

629779-01 

3 

937100-02 

3 

099040 

03 

747070 

05 

fa  409 099 

01 

0 

046000 

02 

2*90679} 

02  -I••507ll0-0l 

5 

757270-02 

3 

622320-01 

J 

935310-02 

3 

999030 

03 

747000 

09 

01 

0 

097330 

02 

2*693330 

03  -1*044200-01 

5 

74573l>-02 

3 

615020-01 

3 

033490-02 

3 

999030 

03 

747000 

09 

«*«09000 

01 

0 

049090 

02 

2.600700 

02  -1*029109-01 

0 

734440-02 

J 

607079-01 

3 

931700-02 

3 

999020 

03 

747040 

05 

01 

0 

002710 

02 

2.600140 

02  -1*013729-01 

5 

723300-02 

3 

600079-01 

3 

920060-02 

3 

999020 

03 

746900 

05 

l•429M0 

01 

0 

406010 

02 

2.616420 

02  -1*7«702I}-OI 

f 

712509-02 

3 

544020-01 

3 

920260-02 

3 

999020 

03 

746910 

95 

I*4J4000 

01 

a 

409103 

02 

2*622620 

5 

701959-02 

3 

507310-01 

3 

026600-02 

3 

999010 

03 

74*000 

95 

2«*490tfD 

01 

0 

3020CD 

02 

2*629720 

02  -1*76473(^01 

5 

00 1.5  79-02 

3 

550750-01 

3 

024000-02 

3 

993010 

03 

7*6*00 

99 

01 

0 

314060 

02 

2.634740 

02  -1*747969-01 

• 

601429-02 

3 

574330-01 

J 

923390-02 

3 

993000 

03 

746540 

09 

aa4*990O 

01 

0 

271103 

02 

2*64 J470 

02  -1*720900-01 

5 

671500-02 

3 

560050-01 

3 

911040-02 

3 

993 000 

03 

746300 

09 

2a4 79000 

01 

a 

226690 

02 

2*690610 

02  -1*712000-01 

5 

661790-02 

3 

561909-01 

3 

920330-02 

3 

030930 

03 

7*6300 

09 

2 a 409000 

01 

0 

100073 

02 

2*667260 

02  -1*693620-01 

5 

652299-02 

3 

55090(^01 

3 

910060-02 

3 

990930 

03 

746000 

09 

2 a 499 090 

01 

0 

134273 

02 

02  -I.07405O-0I 

5 

643010-02 

3 

550030-01 

3 

917420-02 

3 

390300 

03 

745700 

05 

2aS090aO 

01 

0 

09204C 

02 

2*470470 

02  -1*655690-01 

5 

633950-02 

3 

544290-01 

J 

916020-02 

3 

990^00 

03 

7*9990 

09 

2a91990U 

01 

( 

040260 

02 

2*676940 

02  -1*636160-01 

5 

625099-02 

3 

530600-01 

3 

014660-02 

S 

990900 

03 

7*5310 

09 

01 

0 

02 

2*463310 

02  -1.616240-01 

0 

616430-02 

3. 

033200-01 

3 

013320-02 

3 

990970 

OJ 

0* 

01 

7 

941693 

Ot 

02  -t*09S999-el 

B 

607909-02 

3 

627060-01 

3 

612020-02 

3 

930970 

03 

744770 

95 

f*94«0t*0 

01 

7 

919370 

01 

2*096770 

02  -1*175370-01 

5 

590739-02 

3 

S2263C^0I 

3 

910760-02 

3 

990960 

03 

74440O 

99 

01 

7 

07731C 

02 

2*701060 

02  -1.SS43OO-01 

5 

591679-02 

3 

51  7540-  01 

3 

909520-02 

3 

990960 

03 

746190 

99 

«.sv«di)0  ai 
(■S>7«itgD  01 
a.sivoM  01 
f.OOOOOD  01 
tvboi^euo  ui 
I.OIVOOO  01 
>*<»»««0U  01 
f«C390JU  01 
0*0*9000  01 

a.eooooo  oi 

2*OOVvOi>  01 
0.OT9JOU  0> 

Isuovoo^  01 
ItuVOtfOD  01 
I.7UVOOD  01 
2*719000  01 
2.770000  01 
2*709000  01 
2*7*9>0iJ  01 
2*7!>90JO  01 
1.7UOJOIO  01 
2.770003  *1 
2.T09300  01 

2*7<.9900  01 
2*Ob900>  01 
I.OI90OO  Ot 
O.itOOOOi  01 
01 

7*0*VO0li  01 


7*009720 
7*79«(I0 
7.79*010 
7.710910 
r.»r43*D 
7**J9J0i> 
r*»990io 
7*9909  03 
T.I2I900 
7**e«T62 

T.4I902O 
7*O7(tC0O 
7*9437tO 
7.JIOIOO 
7.277000 
7.2**730 
7*210093 
7*lrt2O:,0 
7*191790 
7* I 221 <0 
7*090200 
7.069I20 
7.007O90 
7.01100) 
4.C09C7J 
6*0:*9&90 
*•909*70 
4.911000 


2*70rs*l>  02 
2.710730  02 
2*719923  02 
2.729220  02 
2.730010  02 
Z.70O00O  02 
2.7*1990  02 
2.7*9900  02 
2.792190  0? 
}. 707290  0? 
7. 792200  02 
2.797)00  02 
2 *77  1 990  02 
2.779990  02 
2.7011 10  02 
2. 709970  02 
2.7099  21)  02 
2.79*170  02 
2.7  10320  02 
2,00239.)  02 
2.  O'JuZod  02 
Z.'IIOIIO  0? 
2| 91 3030  32 
2.017*40  07 
2. *209*3  02 
2.42434D  02 
2.UJ7aJO  02 
2.OJ40IU  02 
2.033090  02 


•1.9330/0-01 
-1.911*10-01 
•l•*09*ll>-31 
-l,*fc7C9O-0l 
-I, ****60-01 
-I. 421900-01 
-I.0V024O-0I 
-1.37*690-01 
-1.390030-01 
-1,329690-01 
-1.  )022«.O-0l 
-l.27T9eO-OI 
-1.292990-01 
-1,227)90-01 
-1.201060-01 
-I.I79I20-01 
-I* 190130-01 
-1.12390O-0I 
-1.  J97«*l>-i>l 
-1.070790-01 
-I•0*3H9L>-0I 
-I.J1970O-0I 
-y,*«i*C0P-02 
-9.91 0670-02 
-9.0*1390-02 
-9. 092190-02 
-9.791190-02 
-*••39320-02 
-3.2I3T7D-02 


S.9939IU-02 
■•9791*0-02 
9.96996O-02 
9.991370-02 
9.99*290-02 
9.94734O-02 
9.9*0990-02 
9.93*020-02 
9.927930-02 
9.921*10-02 
k.9l939O>02 
9. ■09*90-02 
9.903770-02 
(.4992 20-02 
9.492940-02 
9.4079IO-02 
S.492990-02 
■.*779*0-02 
■•472990-02 
9«*99290-02 
■•*63930-02 
9.499600-02 
■■*99370-02 
9.49I39D-02 
9.4*7*90-02 
9. 4*3760-02 
9.  *4 01 90-02 
9. *.10700-02 
9.43337O-02 


3.912960-01 
3.907TIO-OI 
3.902990-01 
3.490360-OI 
3.49306O-0I 
9.49949O-01 
3. *962 1 0-0 1 
9.40I090-01 
3,477000-01 
3.47307O-0I 
0. *692*0-01 
3. *99920-01 
3.49190O-0I 
3.V603 90-01 
3.994V90-01 
3. *91990-01 
3.**t*7O-0t 
3.449J7O-0I 
3. *42390-0 1 
3.43944O-0I 
0.* 06630-0 I 

0. 433900-01 
1.431270-01 
3.429730-01 
3.V29293-01 
3.473970-01 
3.4219*0-01 

1, *l9*9O-0t 
3.41 7360-01 


900120-02 

907190-02 

909010-02 

90*900-02 

903920-02 

902770-02 

9017*0-02 

900790-02 

996790-02 

999990-02 

997930-02 

997090-02 

996190-02 

9993*0-02 

99*990-02 

993770-02 

9930ID-02 

992270-02 

991960-02 

990990-02 

•90210-02 

990970-02 

«as990-02 

999360-02 

9*7790-02 

997730-02 

■0669J-02 

•06190-02 

*99690-02 


3.99*960  03 
3.999950  03 

5.999990  03 
3.9999*0  03 
3.999940  03 
3.999900  03 

3.999900  00 
3.999920  03 
3.999920  03 

3.999910  03 

3.999910  03 
3.999910  03 

3.999990  03 

3.999900  03 
3.999990  03 
3.999990  03 
3.990090  03 
3.999090  03 
3.990970  03 
3.990970  03 
3.V90070  03 
3.999960  03 
3.949960  03 
3.900090  03 
3.999050  03 
0.9999*0  03 
3,0909*0  03 
3.990040  03 
3.499930  03 


I.T439ao  09 
1.7*3960  09 
1.7*3230  05 
I.7*2a90  ■■ 
I.742943  09 
I.T4fl«0  00 
1.7*1930  09 
1.7*1*70  09 
1.7*1100  09 
1.7*0730  09 
1.740390  09 
1.739970  09 
1.739990  09 
1.739200  09 
1.709920  09 
1.739**0  09 
1.739090  09 
1.737670  06 
1.737290  09 
1*736920  09 
1.7369*0  09 
1.736170  09 
l(73SiOO  03 
1.739**0  09 
1,735090  09 
1.73*7*0  09 
1.73*390  09 
1.73*090  09 
1*733720  09 


i**Tt4  OeHMJhMAMCi:  OMAC  ANO  LIFT  COtPFICICNT  UPDATE 

OLO  DELTA  NEH 


COO  I 
COI  t 
col  1 

CD3  t 
CD*  1 
CLAOl 
CLA  X 
CLA9X 


0*0*9090724369*9I10-OI 

0*0 

0*1311*07499*921093  01 

0.0 

a.l90o4933537069290  0* 
-a,366*329**62l99920-OZ 
0.63*29002731712990  01 
-0.n*96000V2006361e3  OO 


♦ -0.136936921329111*0-02 

* 0*0 

* -0*6033203640312*990-01 

♦ -0*9*319697302*61390  02 

• -0.13766996922209790-03 

• -0.13679139096234190-02 
» -O.I06034099T30I 1 160-01 


- 0*336767  I 222 J29399U-0 1 

- 0.0 

- 0.1291)7942*09999*0  31 

- 0.0 

• 0.197217769640*3673  0* 

- -0.990I9954144J60900-J2 

- 0.4391*32*999617360  fll 

* -0.960l0*30J9T«37tn>  00 


PATH  PCfFCFPAMCE  SU9ITCRATI0N  2 


TIME  altitude  AIR9PFCD  9APMA 

I6EC9I  IFTI  IFl/SLCI  IBAOl 


ALPHA 

IPAOI 


CL 


CO 


9E1CHT  P06EN 

IL9FI  IFT-L8F/SEC1 


0.0 

1 .000000- Ol 

1.001000-02 

*•000000-02 

6.000000- 02 
9.006000-02 
I.OOOOOO-OI 
1.200000-01 

1.400000- OI 
l•■oo3oo-el 
2,100000-01 
t.900000-01 
1.000001^01 

1.400000- 01 
*•20)000-01 
■•OOOUOO-01 
• .OOOOM-OI 
6*600000-01 
T*«)0000-0l 
•*400000-01 
6*400044-01 
1*0*0004  00 
1.I400UU  OO 
1.2*0000  00 
1.3*0000  00 
1.440000  00 
1.6*06)4  00 
1,6*0000  00 
1*  1*0004  00 
1*0*0004  00 
1*6* 3040  00 
2*040004  00 
2*1*0004  00 
2.2*0600  00 
2.0*4004  00 
t.«*OwOD  00 
2.1*0604  00 
2.64O0UO  00 
2.7*0000  00 

I. 0*0000  64 
2.9*0460  00 

J, a*0)CD  OO 
3. 1*4000  00 
3.2*OOCJ  00 
3.3*4400  00 
3.**4440  00 
3.9*)000  OO 
3.6*0000  30 
3.7*0403  00 
3.9*4 >04  40 
3.9*0440  04 
*•0*4004  00 
4*1*0000  00 
*•2*0000  00 
*•  1*0000  00 
*•**4040  00 
*•••0000  00 
*•6*0000  40 
*.T*0004  00 
4.0*0000  00 
4.9400D0  00 
■•0*0000  00 
■•1*0000  00 
(.2*4000  OO 
•■3*0000  00 
■■**0000  00 
■•1*0400  40 
9.64000D  00 
■•740000  00 
■■0*0044  00 
■•9*0000  OO 
0*0*0004  00 
6*l*000i>  00 
6*2*0000  00 
6*3*0400  00 
6*6*0000  00 
0*9*0000  00 
9*6*0000  00 


l.OOOOOO  03 
1*000000  03 
1*000000  03 
l.COOOOO  03 
1*000000  03 
I.OCOOOO  03 
1.004000  03 
1.000)10  03 
1*000010  03 
1*OOOOIG  03 
1*CC00I4  03 
1*000034  03 
I*e000*3  03 
1*000090  01 
l*00007C  03 
1.000114  43 
1.000160  03 
1,000224  43 
1.000004  03 
I.00439C  00 
1.044904  41 
1.40)69')  03 
1.000903  43 
1*001 100  03 
1*001364  43 
1*4016*4  43 
1*001460  03 
1*402020  00 
1*042720  03 
1*403194  03 
1*4036)4  03 
1*40*190  43 
1*00*714  63 
1*046374  43 
l•006«ro  03 
l*446«a4  41 
1.007*30  03 
I.OOOllO  03 
1*009674  03 
1.009970  03 
1.4109)0  43 
I .01 1 930  03 
I.0I2963  00 
I.OI40VO  03 
1.019294  43 
1.016*70  43 
1.0177*0  00 
1*019064  00 
I.M20*«C  01 
1*021974  03 
1*023090  OJ 
1.02*990  03 
1.026*94  00 
1*020120  03 
1* 02001  a 03 
1*031960  03 
1*033390  03 
1*039200  03 
1*037100  OJ 
1*0390*0  63 
1*0*I030  03 
I.043C74  03 
1*0*9190  03 
l*0*7290  03 
1.0*9*94  03 
1*091674  03 
1*093920  03 
1*096210  03 
1*0909*0  03 
1.0609IC  03 
1*063310  03 
1.069T94  03 
1.060220  03 
1*070710  03 
1*0732*0  OS 
1*079790  03 
1*070374  03 
1*090«74  OJ 
1*003600  03 


1*467390  02 
l••67e6D  02 
1.46HJ24  )2 
I.469790  02 
I. *69254  02 
I.474I94  02 
I. 471100  02 
I.47202O  02 
l•*72*«4  02 
I .*73960  03 
1.479690  42 
l.*77'0IQ  42 
1.479310  02 
I. 491110  42 
l»*0399i>  42 
I.496420  42 
I.4999I0  02 
I .*43390  42 
1.4967*0  02 
1.900073  02 
1.64*1/4  42 
1.90*191)  92 
1.912  09  4 02 
1.619920  42 
1.9196^1  02 
1,92  1240  42 
I.d2u9)0  02 
1.930264  02 
1.933600  02 
1*636930  42 
1.909960  42 
1.5*2990  02 
I.649994  42 
1.6*9694  02 
1.191396  02 

1.909934  02 
1*861094  02 
1.9602*3  02 

1.667224  02 
1.669C94  02 
1.8707/4  02 
1.6/2093  )2 
1.973901  42 
1.879314  02 
1.076624  02 
1.677930  02 
1.979943  02 
1.979960  02 
I.6900HO  42 
I.601M4  02 
1.902*94  02 
1.9931 00  02 
1.993660  02 
1.904I93  02 
l*90«99O  02 
1.99*000  02 
I ■■09130  02 
1.999310  02 
1.999*24  02 
t*999*60  Ot 
1.966**4  02 
1.999360  02 
I.6J9230  02 
1.9950*0  02 
I.69490O  02 
1.994614  02 
1.99*100  02 
1.913914  02 
1.993*04  02 
l*692«94  02 
1.6*2*44  02 
1.9410*4  42 
1.991*60  02 
1.99042)  02 
1.690060  42 
1.979790  Ot 


94-0* 


JU-49 
130-0* 
'LO-O- 
2.399610-3* 
3.0561 

4.  *13' 

5. C27 
7.297990-0* 

«<>-0* 
64-03 
1-43 
94-00 
70-33 
10-03 
44-03 
,■*0-00 
90-03 
70-43 
120-03 
60-03 
10-40 


1.729 

2.107' 

2.907 

2.929, 

0.836 

*•120 

9.900 

7.069 

9,2«V' 


I *399 
1.969 
1*769! 
1*9941 
2.220' 
2.460 
t.749ci 
2.967. 
J>21 
3.907< 
3.7*9  I 
*.07o 
*.370< 
*•674. 
*.976 
3.297 
8*t02 
9.922 


7*6o«l 
7.B9V 
9.20* 
a.  66  Vi 

4.904 
9.200 
9.972 

9.904 


120-42 

>9)-42 

20-42 

190-42 

64-02 


20-01 

0-02 
*0  >42 
24-02 
;90-02 
1*0-02 
10-02 
'60-02 
.90-02 
64-02 

193- 02 
04-02 
.64-  02 
1*0-02 
ia-42 

194- 02 
90-02 
94-  02 
100-02 

1-02 

170-02 

164-02 

230-02 

IVO-02 

IVO-dl 

20-01 

»0-JI 

70-01 

180-01 

■4-41 

iOr>-OI 

10-01 

70-01 

'54-01 

90-01 

60-31 

20-01 

'90-01 

94-01 

30-01 

10-01 

124-01 

10-01 

'64-01 

;«o-)i 

124-01 

170-41 

'cO-OI 

.71-JI 

94-31 

>60-41 


1.630670-4 
1.6336*0-0 
1.633710-0 
1.633790-0 
1,633694-0 
1.633990-0 
1.63*110-0 
1.60*2*0-0 
l.63*37r>-0 
I.634604-4 
1.60*764-4 
1.OJ6044-J 
1,606204-4 
1.636*60-0 
1. 6356 94-4 
1.6)61  a 0-4 
1.636*90*4 
1.636**0-4 
l,(37l60-4 
1,637*34-0 
1.637704-0 
1.6376*14.0 
1.639124-4 
1.639214-3 
1.638234-} 
1.6091 74-4 
1.639024-0 
1,637794-4 
1.637*04-0 
1.6074*4-4 
l.6J69IU>4 
1.639994-4 
1.6391*4-0 
1.63*200-0 
1.633319-4 
I.0J2220-4 
1.631000-0 
1.629670-0 

l.ozazio-o 

1.626624-4 

I.62V914-4 

1.623064-4 

1.621090-0 

1.619960-0 

I.6I67IO-0 

1.614320-0 

i.oiirao-o 

1.609100-9 

1.606270-0 

1.643300-0 

1.C00170-0 

1.996893-0 

1*593*60-0 

1.569970-0 

1.966120-0 

I.992224-) 

l.a/al 74-w 

l*97JVw0-0 
1.569614-3 
1.5691 44-0 
I*  &69*9O-0 
1.599694-4 
1.990710-0 
1.9*9620-0 
1. 9*0* 00-0 
1.938030-0 
1.929923-0 
1*9201^  90-4 

i.siai 40-0 

I. 1121 00-0 

i.eo6i3o-a 
I .*99990-0 
I. *936*0-0 
1.467200-0 
I.4906SD-0 
1.473990-0 
I.467I94-4 
1.4602  >0-0 
1.45J2ID-0 


1.025040  04 
1.4290*0  00 
1.425090  04 
1. 028130  00 

1.025) 74  00 
1.025250  04 
l.J253«U  04 
1.025*20  00 
1.025500  04 
1.025590  44 
1.025700  00 
1.425990  44 

1.026) 3'')  44 
1.026170  00 
1.024310  04 
I .424570  04 
1.426614  04 
1,027434  04 
1.027224  04 
1.427.04  40 
1.4278911  04 
1.427724  49 

1.427*24  00 
I.427964  40 
1.427290  04 
1.427954  04 
1.427760  00 
1 .02/620  04 
1.427*10  00 
1 .427193  00 
1.426920  04 
1.426*30  04 
I .428970  00 
1.020**0  00 
I.424033  00 
1.42*160  04 
1.023400  40 
1.922500  00 
l.42l«70  09 

1.42)60)  0) 
1.419*20  00 
1.419*70  00 
1.0172*0  00 
1.019930  09 
1.41*130  00 
1.0130*0  09 
1.011*63  00 
I.40V90U  00 
1.0090*0  00 
1.006100  0) 
I.004290.  00 
1.402214  00 
1.404060  00 
V.  4 70*614-01 
9.999100-01 
V.93099O-0I 
9.909793-01 
9.27961D-0I 
9.292530-01 
9.92*930-01 
9. 795600-01 
9. 7*3773-01 
6.739030-01 
0. 703*00-01 
9.670O9O-0I 
*•637*00-01 
9.643234-01 
9,386110-01 
9.9321*0-01 
*■*98330-01 
V. *9 7690-0 1 
9.4192 00-01 
9.370910-01 
0.330010-01 
9.2960*0-01 
9.257310-01 
9.214990-01 
9.1 71690-01 
9.1261*0-01 


1.029390-01 
1.029910-01 
1.025630-41 
1.025790-01 
1.029660-01 
I. 026490-01 
I.OloSlO-Ot 
1.426550-01 
1.026770-01 
I. 4269*0-01 
1.027*20-01 
1.0279*0-41 
1.0202*0-01 
I .4296*0-01 
1.429423-41 
I. 0297*0-01 
1.030*10-01 
I.43102O-0I 
I.03156U-01 
I, )32 054-41 

1 .0  12560-01 
l•UJ299l>-4l 
1.433210-01 
1,433390-01 
l•0JJ•^4-9l 
1.033320-41 
1.433064-41 
1.43266)^41 
I.43209O-0I 
1,031364-41 
1.434*50-01 
1.4293O0-4I 
1.426000-01 
1.026610-01 
I. 02*9*4-41 
I.02307O-4I 
1.421444-01 
1.010734-01 
U0IO29O-0I 
I .01 3970-01 
1.010*90-01 
I.U0799O-0I 
1.00*294-0  I 
i.oog/oi-oi 

9.970010-02 
9. 0313*0-02 
9.009994-02 
9.046970-02 
9.041090-02 
9.793970-02 
9.70*020-02 
9.692*64-02 
9.999910-02 
9.8*3*10-42 
9.49602O-02 
9.426080-02 
9.369990-02 
9. 303*30-02 
9.239370-02 

9.1 rsooo-ot 
9.10*990-02 
9.030760-02 
0.969370-02 
••999970-02 
9.927324-02 
9.79*030-02 
■•60I46O-02 
9.607310-02 
9.532*90-02 
0. *9*964-42 
9.390920-02 
0.30**04-42 
•■227*00-02 
9.  l9027)-02 
9.0729*0-02 
7.999300-02 
r.f  177*0-02 
7.040240-02 
7.762900-02 


1.000000  03 
*•400000  03 

4.000000  00 
4.00000U  00 
*•0040)0  00 
*•000440  43 
*.000000  03 
*•044000  03 

3.999990  00 
3.990990  43 
3.999940  03 

3.999990  43 
3.9999V0  03 

3.999990  03 
3.999V90  43 
3.999950  43 
3.499990  43 
S.)94940  03 

3.999970  03 

3.999970  03 
3.999960  03 
3.9999*4  03 
3*999960  40 

3.999990  03 
J.999980  03 
J, •*99930  03 
3.9999*0  03 
3. 9999*0  03 
3*999930  03 

3.999030  03 
3.499930  03 
3.999921  03 
3.999920  03 
3*999920  03 
3.999910  03 
3.999910  43 
3.999900  00 
3.999940  03 
3.999900  03 
3.999090  03 
3.999690  00 

3.999990  43 
3.991630  00 

3.999990  03 
3.999870  03 
3.999070  03 

3.999970  43 
3.999660  00 
3.999060  03 
3.999690  03 
3.999050  03 
3.999090  OJ 
3.9990*0  03 
3.999640  03 

3.999030  03 

3.999030  03 
3.999634  OS 

3.999620  03 

3.999620  03 

3.999620  03 

3.999010  03 

5.999010  03 
3.999800  03 
3*999000  03 
J.W9960D  OJ 

3.999790  03 
S.099790  03 

3.999790  03 
3.999760  03 
3.999700  03 
3.999770  03 
3*999770  03 
3.909760  03 
3.999760  03 
3.999 76D  03 

3.999790  03 
3.999794  03 
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1.740910-02 
3.740|6<>-02 
3.739449-02 
3.730730-02 
3.730063-02 
1.797401-02 
1.716760-93 
9.716150-02 
1.715560-02 
3.714990-02 
3.734443-02 
3.7J39ID-92 
1.791403-02 
It7l2910-02 
3.712443-32 


I 


1.9VV2I0  01 
1.999210  09 

1.999200  09 

9.999200  09 
1.999190  01 
3.99VIV0  01 
1.999100  01 
1.999100  01 
1.999170  01 

1.999170  03 

9.999170  03 
1.999160  01 

3.999150  03 
3.909150  01 

1.999150  03 
3.999140  01 
3.999140  01 
1.999110  01 
1.999130  01 
1.999130  03 
3.999I2D  01 
3.999120  03 
1.999110  01 
1.999IID  01 

1.999100  01 
1,999103  01 

3.999100  93 

1.999090  01 
1.999J9U  01 
1.999000  03 
3.999003  01 

1.999070  01 

3.999070  03 
1.V99060  01 
1.999060  03 
1.990063  01 
1.999050  01 
1.999050  91 

1.999040  01 

3.999040  01 
1.999030  03 

3.999010  03 

3.999070  03 
1.999020  01 

1.999070  03 

1.999010  01 

1.999010  01 
1.999000  03 
1.999000  01 

3.990990  03 

1.990990  01 
3,999900  01 
3.990903  01 
3.99090D  01 
3.999970  01 
1.990970  01 
3.990960  03 

I. 990963  01 
3.9909(.0  01 

J. 999950  01 
3.99i1«9d  01 

1.990940  01 

1.990940  dl 
3.09493D  dJ 
3.99093D  03 
3.99092(1  03 
1.99992U  03 
1.990910  OJ 

I. 993910  03 

J. 99<l9IO  01 
3.993903  01 
].9999aD  01 

I. 099093  01 

3. 999090  03 

J. 99000D  03 
1.990000  01 

3.990070  01 
1.999073  01 

1.990070  01 

3.990060  03 

1.990060  91 
3.990090  01 
1.990050  03 

1.990040  01 
1.990«4D  03 

3.990040  01 

3.999010  03 


MdO^L  SCLUt 


CMS 


model  12  PO 

f>ClNl  92 

OAlLbXES  03 

6 0 H4 


2.B65767«7iJ52iao0D  04 
0.9 

I. 12091 120132273900  01 
■2.15092373407616900  09 
0.0 


C19  6 1.49472349944015200-02 

col  6 9.0 

CD2  ■ 4.11117750591090000  00 

col  6 0.0 

C04  m 1.96741571126700490  03 


FIT  EOnoRt  6.16210979713409400-09 


HOOEL  II  FOUND  to  BE  BbST  FIT 


LIFT  COEFFICIENTS!  BV  LEAST  SQUARE  DISTANCE 


CLAO—0. 13906616  7«l  052540-02 
OLA  6 0.617032741396701  ID  01 
CLAA6-0.E34J5413S359S612D  00 
EKFK6  0.2007040AI9666S99O  01 
CLOP  0.0 


ESTIMATCn  SpCCIMC  PLEL  consumption  ■ t«SlTO«OOJ«**9S(>*«r  CBP/<PT-4.aP/SeCt/SCC 


P«TH  PenfUNNMCC  ANALVSIS  I TER  AT  I ON  NO*  * 
(altitude  and  AIRSPCCD  assumed  COSAECTt 


PATH  PCSPCPMAMCt  SUBITEfiATION  I 


time  altitude  AIHSPEEO  «AMNA 

(SCCSI  IPTI  IPT/SECI  (AAOl 

C*0  I.OOJOUD  OS  (•aaTSOD  01  S»I42«SO'OS 

I•0«0000-a2  (•COOflOD  OS  (•AOTOeO  02  UllOSSO-O* 

2*OOOOOU-<»2  l*000C0C  OS  IaAOSSIO  02  l•rseT6O•0A 

S«C000<)U>02  ItOOOOilD  OJ  1*«607«0  02  2*J«09iO*0« 

••00w000>02  1*003000  OJ  1*400290  02  S*0S«9«O-04 

4*C33000>02  l*COOCO<>  OJ  l*4rolAi3  02  4*4IJ44D-04 

I*00oou0'>03  l*COOOOD  OJ  t*4M100  02  0*a2ri8I>>04 

1*030300-01  1*0303IJ  OJ  1*472020  02  7*20T090-'04 

l*20040U~OI  1*000010  03  1*472040  02  0*024441>-04 

1*400000-01  1*000010  03  1*473040  02  1*040790-03 

1*03)300-01  1*000020  03  l*47S4SO  02  1*374160-03 

2*200030-01  1*000030  OS  1*477910  02  1*729700-09 

2*600030-01  1*003043  03  1*479313  02  2*107473-03 

3*030030-01  1*003060  OS  1*401110  02  2*907010-0) 

9*400000-01  1*000073  OJ  t**0209>>  02  2*920290-03 

4*203330-01  1*003110  03  1*406420  02  3*039020-03 

9*030300-01  l*00016C  03  1*409910  02  •*026100-03 

9*03330O-3l  1*000223  03  1*493993  02  9*900170-09 

6*630300-01  1*000300  39  1*496740  02  7*099320-09 

7*403033-01  1*000393  03  1*900070  02  0*209960-03 

0*4))00J-0I  1*300930  C3  t*93«l73  02  9*942410-09 

9*430000-31  l*3004VC  09  1*600100  02  1*171200-02 

l*a»j003  00  1*000600  33  1*912093  02  1*399763-02 

1*143000  00  1*001130  03  1*919920  02  1*999320-02 

l*2*003t>  00  1*301360  33  1*019630  02  1*769960-02 

1*34)000  00  1*001640  09  1*929290  02  1*990120-02 

1*443300  03  1*001940  09  1*926030  02  2*220990-02 

1*940000  00  1*002920  03  1*630260  02  2*460563-02 

1*640030  00  1*002720  09  1*933000  02  2*709620-02 

1*740000  00  1*003 19C  03  1*93693')  02  2*9673*0-02 

1*243000  00  1*003690  03  1*939960  02  3*233200-02 

1*943000  00  1*004190  03  1*942920  02  3*607020-02 

2*04u00J  00  1*004710  03  1*949090  02  3*79809I>-02 

1*143300  00  1*009310  09  1*949690  02  4*076040-02 

2*240000  00  1*009970  93  1*991390  02  4*370410-02 

2*343000  00  t*00660U  03  1*563900  02  4*673750-02 

2*440000  00  1*007430  03  1*556460  02  4*976590-02 

2*54300.)  00  1*000230  03  1*550230  02  9*207460-02 

2*643000  00  l*0O907U  03  1*961090  02  9*602220-02 

2*740000  00  1*009970  03  1*963240  02  9*922403-02 

2*343000  00  1*010920  03  1*969290  02  6*249990-02 

2*«4uOOO  00  1*011930  03  1*667220  02  6*971040-02 

3*043000  00  1*012900  03  1*969050  02  6*900910-32 

9*143030  30  1*014090  33  1*970770  02  7*231990-02 

3*240C0O  00  1*0I629C  03  1*572390  02  7*564060-02 

3*3430CO  CO  1*016470  33  1*573900  02  7*899(90-02 

3*440000  00  1*017740  03  1*579310  02  0*234000-02 

3*540C(0  00  1*019063  03  1*576620  02  9*569260-32 

3*643300  00  1*020440  03  1*577030  02  0*904)70-02 

3*740300  00  1*021470  03  1*570943  02  9*230063-02 

3*043330  03  1*023950  03  1*679960  02  9*572250-02 

3*940000  00  1*024090  03  1*660060  02  9*904690-02 

4*043003  00  1*026430  03  1*901710  02  1.079390-01 

4*143360  00  l.OiaiJO  03  1*602450  02  1*066120-01 

4*240300  30  1*029013  03  1*509100  02  1*000560-01 

4*343000  00  1*03 I5«0  09  1*903660  02  1*120670-01 

4*443600  00  1*033353  03  1*604150  02  1*152300-01 

4*9«oecU  00  1*0352)0  03  1*904550  32  1*103620-01 

4*643300  00  1*037100  03  1*904000  02  1*214900-01 

4*743000  00  1*039040  03  1*905133  02  l»24«aiD-0t 

4.043300  00  1*041030  03  1*905310  02  1*274570-01 

4*943300  00  1*043370  03  1*509420  02  1*303750-01 

e*3«330U  00  1*345190  03  1*529460  02  1*332290-31 

9*140030  00  1*047290  03  1.505440  02  1*360160-01 

6*243030  00  1*049493  03  1*909360  02  1*307329-01 

9*343330  00  1*391670  03  1*9052)0  02  1*413790-01 

9*440030  00  1*093920  03  1*505040  02  1*439300-01 

e*94i)00U  3J  1*096210  03  1*504000  02  1*464230-31 

6*643300  00  1*090940  03  1*504610  02  1*400210-01 

E.743003  00  1*060013  03  1*504100  02  1*911)20-01 

6*040330  03  1*069310  OJ  1*503010  02  1*593510-01 

9*940330  00  1*065790  03  1*503400  02  1*954760-01 

4*04)000  00  1*069220  0)  1*992950  02  1*979043-01 

0*140000  00  1*070710  01  1*902400  02  1*994)20-01 

2*240003  03  1*373249  03  1*S<«1900  02  1*612570-31 

0*)4u333  30  1*079790  0)  1*991460  92  1*629/60-01 

2*440030  03  1*070370  03  1*540920  02  1*64927'>-0I 

2.943COO  OO  1*000970  0)  1*900360  02  1*660430-01 

«*64000C  00  1*009600  03  1*579793  02  1*674760-01 

2*)43003  00  1*026240  03  1*97921)  02  1*667490-01 

6*640300  00  l*CeO90D  03  1*570630  02  I.699C5O-0I 

0*943030  00  I.09I90C  03  1*970040  02  1*709423-01 

7*049000  00  1*094270  09  1*977460  02  1*71299(^01 

7*140000  00  1*096970  03  1*976000  02  1*726940-01 

7*240030  00  1*099690  33  1*976310  02  1*733250-01 

7*340030  00  1*102410  0)  1*575760  02  1*732723-01 

7*4«0030  00  1*105140  03  1.575223  02  1*742933-01 

7*540300  00  1*107270  03  1*574700  02  1*745060-31 

7*640000  00  1*110610  03  1*574200  02  1*747523-01 

7*740300  00  1*113340  03  1*573730  02  1*747090-01 

7*040300  30  1*116000  03  1*573300  02  1*746970-01 

7*940003  00  1*110010  03  1*572090  02  1*744760-01 

0*043030  00  1*121540  03  1*572530  02  1*741240-01 

0.140030  00  1*124260  OS  1*572200  02  1*736420-31 

0*24)000  00  1*126970  03  1.571923  02  1.7J02VO-01 

0.340000  00  1*129670  03  1*571690  02  1*722060-01 

0*440003  00  1*132363  03  1*571520  02  1*714130-31 

0*94)000  00  1*135033  03  1*571399  02  1*734100-31 

0*640300  00  1*137690  03  1*571330  02  1*692700-01 

2*74)000  00  1*140330  03  1*571320  02  1*620170-01 

0*640000  00  1*142940  03  1*971390  02  1*666290-01 

0*943000  00  1*149940  03  t*571S23  02  1*691120-01 

9.O4-J30O  00  1*140  110  ))  1*971720  02  1*634700-01 

0*1400)0  00  1*190650  63  1*972000  02  1*6170)0-01 

9*140003  00  1*1131 70  OS  1*972390  02  1*992130-01 

9*340600  00  1*199660  03  1*972790  02  I.979C0O-01 

9*440003  00  1*190113  03  1*973313  02  |*5946T0-ai 


ALPHA  CL  CO  0EI9HT  P06ER 

I RADI  (LAM  IFT-LOf/SCCt 


630920-01  1*024390  00 

030490-01  1*024430  00 

630520-01  1*024400  03 

630990-01  1*024920  00 

630690-01  2*024960  00 

630700-01  1*)24640  00 

630920-01  1*024720  00 

631090-01  1*024010  03 

631170-31  1.024290  00 

631300-01  1*324060  00 

631590-01  1*029120  00 

631790-01  1*025270  00 

632030-31  1*02542)  00 

632250-01  1*025560  00 

633400-01  1*336690  03 

032090-01  1*025950  00 

633270-01  1*026190  00 

633620-31  1.326410  00 

233940-)!  |*02660>>  00 

634220-01  1*026760  00 

634510-01  1*026960  00 

634730-01  1*027100  00 

63489  7-01  1*327200  30 

03490(^01  1*027260  30 

635000-01  1*027270  00 

634940-31  1*027230  00 

634790-01  1*027140  00 

634560-01  1*026990  00 

694230-01  1*026790  00 

639510-01  1*326530  00 

633290-01  1*026200  00 

632660-01  1*025010  00 

631920-31  1*029350  00 

631070-01  1*024020  00 

630133-01  1*024210  00 

629010-31  1*323540  00 

627003-01  1*022790  00 

626470-01  1*021960  DO 

625020-01  1*021060  00 

623440-01  1*020070  00 

621730-31  1*019310  00 

619090-01  1*017060  00 

617923-31  1*016643  03 

615010-01  1*015920  00 

613573-01  1*013990  00 

611101^01  1*012440  03 

600660-31  1*010670  00 

605990-01  1*009210  00 

603170-01  1*007460  30 

600213-01  1*005610  00 

59710(^01  1*003670  30 

093030-01  1*001640  00 

990410-01  9*999090-01 

906033-01  9*972020-01 

903103-01  9*949000-01 

679220-01  9*929300-01 

979190-01  9*900240-01 

070993-31  9*074140-01 

066650-01  3*047120-01 

962173-01  9*019170-01 

657930-01  3.790301^01 

992793-01  3*760520-01 

947030-31  9*729640-01 

042760-01  9*630270-01 

537963-01  9*665910-01 

912210-01  9*632400-01 

926723-01  9*990200-31 

S211 00-01  9*56)220-01 

919940-01  9.527310-01 

909443-01  9*490590-31 

909420-01  3*45297(^01 

497260-01  9*41455(^31 

433970-01  9*375320-01 

404550-01  9*335290-01 

470010-01  9*294400-31 

471350-01  9.25292O-01 

464973-01  9*210690-01 

•57600-31  9*I67u30-3I 

450603-01  9.I2394O-0I 

443500-01  9*079600-01 

436370-01  9*034630-01 

42907)-01  0*909040-01 

421670-01  0*942660-01 

414190-01  0*096120-01 

406620-31  0*040040-01 

39097(^01  0*001050-01 

391243-01  0*752763-01 

303440-01  0*704000-01 

375560-01  0*654000-01 

367623-01  0*605170-01 

359620-01  0*555150-01 

351563-01  0*504763-01 

343440-01  0*45401(^01 

335270-01  0*402940-01 

327360-01  0*351570-01 

310000-01  3*299910-01 

JtO'500-JI  0*243310-01 
302170-01  0*195600-01 

293010-01  0*143540-01 

205410-01  0*091320-01 

277000-01  3*030340-01 

260560-01  7*905530-01 

260110-01  7*93261(^01 

251640-01  7*379610-01 

243170-31  7*026550-31 

236690-01  7*773460-01 

226310-01  7*723340-31 


1*067520-01  4*003000  03 
1*067640-01  4*000000  03 
1*067760-01  4*00000)  03 
1*067220-01  6*300000  03 
1*060000-01  4*0000)3  03 
1*360240-01  4*003000  03 
1*068400-01  4.000000  03 
1*060710-01  4*)00000  03 
1*063940-01  3*999990  03 
1*069170-01  3*999990  03 
1*069610-31  3*999990  03 
1*070050-01  3*999990  03 
1*070470-01  3.999990  03 
1*070000-01  9*499990  03 
1*071270-01  3*999990  03 
1*072020-01  3*999900  03 
1*372710-01  3*999990  03 
1*079940-01  3*999970  03 
1*073910-01  3*999070  03 
1*074410-01  3*999970  03 
1*074930-01  3*999960  03 
1*075940-01  3*999960  03 
1*075630-01  S.999960  03 
1*075790-01  3*999950  03 
1*075290-01  3*999950  OJ 
1*075720-01  3*999950  09 
1*075450-01  3*999940  O^ 
1*375030-01  3*999040  03 
1*074440-01  9*999930  03 
1*073600-01  3*999990  03 
1*072740-01  3*999930  03 
1*071600-01  9*999920  03 
1*070200-01  9*999920  03 
1*360750-01  9*999920  03 
1*067010-01  3*999910  09 
1*066070-01  3.999910  03 
1*062930-01  3*999900  03 
1*060570-01  3.9999)0  03 
1*050000-01  9*999900  03 
1*055220-01  3*999090  33 
1*092290-01  3*999040  03 
1*049010-01  3*999001;  03 
1*345500-01  3*990000  03 
1*041050-01  3*999000  03 
1*030090-01  3*999070  03 
1*034010-01  3*999070  03 
1*029720-01  3*099070  03 
1*325210-01  3*999060  03 
1*020490-01  9*909060  03 
1*015560-01  3*999550  03 
1*010420-01  9*999050  09 
1*305070-01  3*999050  03 
9*995100-02  9*999040  03 
9*997490-02  3*999040  03 
9*077920-02  3*999030  03 
9*01649(^02  3*999030  03 
9*753270-02  9*999630  03 
9*600360-02  3*999020  03 
9.621050-02  3*999020  03 
9*54)010-32  3*999020  03 
0*404350-02  3*999010  03 
9*413540-02  3*999010  03 
0*341400-02  1*999000  09 
9*260200-02  3*999000  03 
9*193940-02  3.990000  03 
9*110640-02  9*999790  03 
9*042420-02  3*999790  03 
04969990-02  34999720  09 
0*007610-02  3*099700  03 
0*009100-02  3*909700  03 
0*790170-02  3*999770  03 
0*650660-02  3*999770  03 
0*5707)0-02  9*999760  03 
0*490470-02  3*999760  03 
0*4)9990-02  3*999760  09 
0*329300-02  3*999750  03 
0.240750-02  3*999750  03 
0*160100-02  3*999750  03 
0*007770-02  3*909740  03 
0*007990-02  3*999740  09 
7*027730-02  9*999730  03 
7*040260-02  3*999730  03 
7*769260-02  9*999730  03 
7*690790-02  3.999720  03 
T.612910-02  3*999720  03 
7*935700-02  3*999710  03 
7*459200-02  3*999710  03 
7*303460-02  9*999710  03 
7.908S40-02  3*990700  03 
7*234400-02  9*999700  03 
7*161320-02  3*999700  03 
7*009110-02  3*999690  03 
7*017060-02  3*999690  03 
6*947610-02  3*099600  03 
6*0704  00-02  3*999600'  03 
6*010250-02  9*999600  03 
6*743100-02  3*999670  03 
<.*677210-02  9*999670  03 
6*612360-02  3*999660  03 
6*640640-02  3*999660  09 
6*466060-02  3*999660  03 
6*424640-02  3*999650  03 
6*364300-02  3*999650  03 
6*305200-02  3*999650  03 
6*247350-02  3*990640  03 
6*190600-02  9*999640  93 
6*139610-00  3*946630  63 


479600  05 
479910  OS 

474370  05 
474600  05 
475C50  OS 
475500  05 
475050  05 
476400  OS 
476050  05 
477740  OS 
470630  90 
4795ID  OS 
400300  00 

402990  09 
404630  09 
406200  09 

400900  09 
491490  09 
493350  09 
4992)0  09 
497090  09 
490790  09 
500490  09 
902100  09 
90J690  09 
009230  09 
906720  09 
900160  09 
909940  09 
510070  05 
912190  09 
919370  09 
014940  09 
SI9063  09 
916720  09 
917740  09 
510700  05 

520470  09 
921200  09 
922040  09 
522750  09 
929420  09 
92404)  09 
924610  09 
929140  09 
929020  09 
926060  09 
926460  00 
920010  09 
927130  09 
927410  09 
027690  09 
92709)  09 
520020  00 
S20I90  05 
520250  09 
920320  05 
920360  09 
020370  09 
920960  09 
520310  09 
920250  OS 
920160  09 
920040  00 
527910  05 
027760  05 
527990  09 
527400  09 
927210  09 
926990  09 
926770  09 
926940  09 
926290  OS 
926090  09 
629790  09 
920940  09 
929200  09 
929020  09 
924700  05 
524900  09 
924290  09 
924000  05 
923760  09 
923930  00 
923310  09 
923110  09 
922010  09 
922740  09 
922970  99 
922430  09 
022310  09 
922210  09 
922130  09 
522070  09 
922040  09 
522040  09 
522070  09 
922130  09 
522220  09 
922340  09 
522900  09 
522600  09 


693 


«.*40B0I>  o« 
J9 

«*B«aOQO  00 
0»«4000J  00 
l■004000  01 
l•el40o>I  ot 
U024OOU  01 
I *034000  01 
1*044000  01 
1*094000  01 
1*0*4000  01 
1*074000  01 
1*004000  91 
1*004000  01 
1*104000  01 
1*114000  01 
1*104000  01 
■•IJ4000  01 
I. 1*4000  01 
1*194000  01 
l*IO«(.00  01 
1*174000  01 
I*I0400B  01 
1.104CJ0  01 
1.0U400D  01 
l*OI4JOO  01 
1*324000  01 
1.7J400B  01 
1.0*4600  01 
1.234000  01 
1.2*4600  01 
1.274000  01 
1.7*4000  01 
l.2«40n  91 
I.J0490D  01 
1.314000  01 
1.3/40*  > 01 
I.3J4C0U  01 
1.344000  01 
1.3*0030  01 
1.399303  01 
I (.1*9000  01 
1.379000  31 
1.199010  01 
I.JOVOOa  01 
1.409001  01 
1.419000  91 
1.429600  01 
1.439600  01 
1(449000  01 
I.43900>  01 
l*4eVJ3U  91 
1.479900  III 
I *4 99  COD  01 
l•«99aou  01 
I.B0930O  01 
1.919330  01 
I.97990C  01 
1.319030  01 
I*94900>1  01 
1(93930*  91 
I.mWOOO  01 
I.97VU0D  01 
1.3*9300  31 
I*  3990*41  01 
1*7.99030  01 
l.ulOOO'l  01 
l*a*993l  01 
l.ujOJOil  01 
l•■.49UOO  01 
t.b'.V030  91 
1.4490*0  01 
1.479001  01 

l.l.evooi>  01 
|«t.V9UOO  01 
I.T0943U  01 
1. 719000  01 
1.7*9903  jll 
1.73*000  01 
I. 749000  01 
1.739100  31 
1.74  9 300  01 
1.779303  01 
l.7i*O00D  01 
1.796000  01 
I.ni930u  01 
1.019900  01 
1.079000  31 
1.019030  Ml 
l(U49b01  01 
1.9*900*  01 
I .*4  7003  0 1 
1.1  79303  31 
I.4M9003  01 
1.4990*0  01 
1.909333  01 
1.919*00  01 
1.9/0313  01 
1. '71900')  31 
1.6*9601:  01 
1.9390)0  01 
1.999900  01 
l.97«60tl  01 
1.94*000  01 

1. rowou  31 

2. *O)o0O  01 
2.UI9000  01 
1.3/9600  01 
2.O19J0O  01 
2.04VU03  01 
*.039**0  31 
7.099*30  01 
S. 079300  31 
7.0*9000  01 
2.0*9*00  31 
«. 1090*3  01 
2.119000  01 
I*I2->J0U  01 
I. 13*000  01 
2(14*090  01 
2.149000  01 
2.1490*0  *1 
2.179300  01 
2.III9UOO  01 
2.199000  01 
1,109000  01 
1*219000  01 
2.229000  01 

2.24*000  01 
2.24*000  01 


1*140840  03 
1*I4292C  3) 
l*l<9/7o  63 
1.147991)  03 
I*  I 690413  I13 
1*1720*0  03 
1.1742MC  03 
1.17*420  03 
1*176920  03 
I.I603C3  OJ 
1*I629«)  03 
I.1649ID  03 
1*126410  03 
1*160240  OS 
1.190030  03 
1*191760  03 
1*193440  03 
I*l9i04u  03 
1*194400  OS 
1,160090  03 
1,199420  03 
1,200663  03 
1,202140  OJ 
1,203420  03 
1,204420  61 
1,204400  V3 
1,204710  03 
1,207*70  43 
1,206440  03 
I.20936J  03 
1,210120  91 
1,210790  03 
1,211390  03 
I,/II910  U3 
1, 212360  03 
I.2I272C  03 
1.213020  03 
1,213220  03 
1,213370  03 
1,213430  03 
l*tl343C  03 
1,213373  01 
1.213230  03 
1.213010  03 
1,212720  03 
1,212340  03 
1,211910  03 
1,211340  i>3 
1.2I072C  03 
1,210020  03 
1,209230  03 
1,200370  03 
1,207410  03 
I./0440C  03 
l*20!(2VU  03 
1,704100  03 
1*202630  03 
1.2014(0  03 
l./OOUSO  03 
1,1*614*  01 
1,194940  03 
1,194/70  03 
1.I9397C  03 
I,l9lb9j  03 
1,109760  03 
1,117790  03 
1,179720  03 
|•l■S4eO  03 
I. 161340  03 
1,1790(0  j3 
1,174*90  OJ 
1,174240  03 
1,171720  03 
1.1*9120  03 
1*146440  03 
I*lc371i}  03 
1.1*0090  03 
1*190010  03 
1.199090  03 
1,182030  01 
1,1*0940  03 
1*1497(0  03 
I,I4244C  03 
1,139240  03 
1,1349*0  03 
l,IS240C  03 
1,129000  OJ 
1,1294(0  03 
I, 121680  03 
1,116190  03 

laiKoro  03 

1,110490  03 
1,104940  03 
I, I0266J  03 
1,099020  03 
l,o9402j  03 
1,0*0960  03 
1,004640  03 
1,002733  03 
1,076940  03 
1*074300  03 
1*070020  OJ 
1*069700  03 
I.06I33C  03 
1*094920  03 
1.082473  03 
1*047990  01 
1*043470  03 
1*03091*  03 
1*034320  03 
1*029703  03 
1*024080  01 
1*020370  03 
1*01944*  03 
1.010920  03 
1,00*14*  03 
1,0*130*  01 
9,9*4790  *2 
9,61744*  02 
9,6*9140  02 
9.02044*  02 
9.77IN10  *7 
9*727940  32 
9,473640  02 
9. 424(140  02 
9,974470  32 
«,47440t)  02 
9,477040  02 
4,427720  02 
4,379320  02 
9,320920  02 
9,279830  02 


.973930 

•474420 

•874410 

•474300 

.477200 

*979370 

•979440 

•993990 

• 902241) 
,96377.) 
*404460 
,997190 
.669010 
•990*90 
*563090 
•499310 
■497*43 
•433130 
■*32740 
,434473 
,409330 

.611320 

••14440 

• •I  7700 
*421090 

• 4244  20 
*•26203 
,*32060 
•*34010 
,*406*0 
*•442 90 
•*40*40 

• *9  3120 
,*97740 
*•42490 
.4473*0 
.*72413 
•477970 
.4*2900 
•4*9290 

•494493 

•7*2440 

.7*9323 

• 714340 
, 720480 
•724793 
,711190 
, 739470 

• 744310 

• 79  30(0 

• 7949*3 

• 744940 
•774043 
■ 7*1240 
■793993 
•794333 
,003990 
•81 1233 
•8169*0 
•624630 
•6J4T7J 

• 9420II) 
,99093) 
•699170 
,64  74*0 
,679**3 
•**4343 
•««29|3 
•931990 
•910240 
•919)40 
,927690 
,93o6|3 
,649790 
■994630 
,943930 
•973090 
,9*2303 
,961940 
,330970 
•3I0//D 


2,029043 
2,33*830 
2,04*043 
2,3979*0 
2,047193 
2,374743 
2,3*434') 
2**9400 
2, 1*9470 
2,1143,0 
2,129030 
2,  114740 
2,144490 
2,194140 
2,143*80 
2.173410 
2.1*3330 
2.193090 
2.202740 
/•2I244D 
2,222140 
2,231*40 
2*241903 
2,2911 90 
2,2407*0 
2,270300 
2*270970 
2.2*9933 
2,299040 
2,30*940 
2,319*30 
2,327460 
2,334943 
2, J4U/20 
2,  J'.<9:>43 
2,344*20 
2,374(9* 
2.3U3243 
2*  V.2  iin 
2.431470 
2.413910 
2.«  I Vawhl 
/••26«33 
2.4.17  JlD 
2,4441 30 
2,a94*vu 
2,443990 
2,472230 
2.4**000 


934140«OI 
»I0440'>0I 
46S99O>01 
499410-*! 
432923-01 
404)44>«*I 
379090-01 
344610-01 
313910-61 
261230-01 
2476<*0-OI 
2136/0-01 
17*790-01 
142600-01 
1*4*20-01 
0t*430->0t 
036 *40-01 
9*9440-02 
911170-02 
104130-02 
4 94  440- *2 
177980-02 
■937*0-02 
424940-02 
991140-02 
69249O-02 
109670-02 
643C!)0-02 
2124*0-02 
799610-02 
3*7*90-02 
*4334 0-*2 
392  64(^*2 
916940-V2 

494/ !.)-** 

V66J7U-02 
921490-02 
*94  520- *2 
671770-03 
169800-33 
i34ei}u-3i 
7992a0-03 
049240- */ 
5*9490-32 
972IOi)-0? 
432920-02 
69I4I0-02 
S476U(^02 
6*1920-02 
292190-02 
(6*470-07 
143710-02 
964 640-02 
030440-02 
492780-0/ 
66*710-*/ 
30**70-)2 
?22(4»-J2 
136290-02 
944790-02 
94  7 0 4(1-3/ 
3*9»J0-32 
737U40-*/ 
31231^0-31 
*3*42[>-JI 
*67a*a-*l 

124430-31 
luO 430- 31 
1941/3-01 
/ Jl ItO-tfl 
249370-01 
2 )*dS0-31 
IJl 7/D-  )l 
IOJ87V-31 
J'*9J|0-OI 
42l  640- C 1 
496  0(.0-OI 
499380-01 
91 3933-31 
(41 7nu-*i 
9a*i«40-ai 

■*99/ 70-01 
420*10-01 
449*10-31 
4u9ii  4(7-31 

493J73-01 
714330-01 
7376*0-01 
799110-01 
779930-01 
799233-01 
*1 *1 30-*l 
nlc330-*| 
6937(10-31 
6704DO-*I 
664*30-*! 
9*144(^01 
914130-01 
924n«D-01 
342'*  30-01 
998240-01 
944820-01 
977490-01 
967890-01 
99730(^01 
00*090-01 
0141*0-01 
021480-01 
0281 10-91 
*3*1*0-01 
039*00-01 
0*4030-01 
0*7990-01 
*81260-01 
083930-01 
048920-01 
087240-01 
087970-01 
05*6*0-01 
*tt490-OI 
*44320-01 
as*9.'iD-*i 
0921 3D-01 
3*9 1 30- Ul 
048S4U-OI 
*413-0-31 
Ol4:i9D-OI 
331/83-OI 
0/6.(«O-Ul 
01 6870-01 
3116, 0-*l 


1*117740-01 
1*2092 70-01 
1*200610-01 
1*192370-01 
I.IOJO**-*! 
I* 179340-*! 
1.1*7173-01 
IdSOSJO-Ol 
I* 190910-Ot 
1*1*2220-01 
I. 133970-01 
I.128740-0I 
1*117890-01 
I*  109**0-01 
1*101370-01 
I*  093330-01 
1.0*9340-01 
1*077390-01 
1*069900-01 
1*0*14*0-01 
1*083660-01 
1*04*1*0-01 
1*  0J*80O-«l 
1*030900-01 
l**233*0-*l 
1*014900-01 
1*000503-01 
1.0*117(^01 
9.930000-02 
9.467040-02 
9.794040-02 
9.724813-02 
9.484620-02 
9. 464493-02 
9.81 6/20-02 
9. 440490-02 
9.363463-32 
9. 317830-02 
9.282*43-02 
9.  I 9 73  70-32 
9. I4S340-02 
9.09I773-32 
«■ 026920-32 
■•904673-02 
6.904800-32 

6. B49010-)2 
■•76(240-02 
6.72c2bO-02 
■•(46023-02 
6.41 U430-32 
6.883800-02 
••*97910-3/ 
6.4428AO-02 
6.366*60-02 
6. 3342 60-02 
(•26I23U-32 
6.22*910-32 
6.177300-32 
6.l2**l0-02 
6.07*2 JU-U2 

6.024740-32 

7.9779711-3/ 

7. V2V600-02 
7.6u/,93-32 
7.n.«47(’>-32 
7. 7d97o3-d2 
7.74*410-32 
7.49*730-32 
r.448710-02 
7.412)40- *2 
7.849430-02 
7.4/ 70(0-02 
7.46u121>-*2 
7.*»(3IJ-J2 
7.4*3120-02 
7.3u(*8U-*2 
7* J/4570-32 
7. 2(02 *0-32 
7.28343  >-)2 

7. /I 3/ jo-32 
7. 1 7(4  23—32 
7.1«35 13-3/ 
7* 1041 30-02 
7.073160-32 
T.03(6li>-32 
7.001963-02 
4, 94*4*0-32 
(.9J4930-J2 
4.9037*0-32 
(. 671980-32 
(.6**773- 02 
4.61*070-02 
•*779870- *2 
*•790160-02 
4.720930-02 
6.4921 93-02 
*•44 3910-32 
4.4341 10-02 
4.406740-32 
•.4*1*70-02 
4. 9854 33-02 
*•829430-02 
*•903**0-02 
**4)6730-02 
4.484010-02 
4*429710-02 
*■409620-32 
*•3623*0-02 
*•399293- *2 
4. 33496O-02 
••31426O-02 
••2923*0-02 
*•270913-02 
• •2*9*140-02 
•* 22 9*90-02 
4*2094 23-02 
4*|0639O-0I 
4.1*6*40-02 
*•1492  7(^01 
«• 130290-02 
4.III97D-02 
4.0*32 30-02 
4.07*220-02 
4.0879 JD-32 
4.0*0140-02 
4.0231 10-32 
4.004340-32 
8.9*9933-32 
9. 97363O-02 

8.  ‘<979a3-U2 
4.«42* 39-32 
(.9271*0-02 


r»*»7t8D-0l 

7*414190-01 
7*941190-01 
7* (3*270-01 
r.*99* 70-01 
7**02e00-01 

7.  380293-91 
7*297940-01 
7.2*9790-01 
7*193630-01 
7*1  420*  (^01 
7*993843-31 
7*0392(0-31 
*.9*6280-01 
*,937490-01 
4,3*7010*01 
*••3(623-01 
4,7**940-9I 
6,737300-01 
*•*■■190-01 
••639290-01 
(•9937*0-01 
••842420-01 
•■*94670-01 
**447520-01 
4,400890-01 
••384063-01 
•*333030-91 
•■242320-01 
4,2170*0-31 
4,172420-01 
*•120060-01 
4,044|01»OI 
3,040470-31 
t,/9 7440-01 
(,9(510(1-01 
8,91 3000-01 
(.•7I34O-0I 
9,630143-01 
8,769440-01 

8,  7(9270-01 
8,72929l>-ai 
*,(3946r>-OI 
9, 490403-01 
8,412300-01 
8,873670-01 
9,834220-01 
9,4990*0-01 
9,4*2343-01 
9*4/* 140-01 
9,390400-01 
9,388120-01 
8,320300-01 
8,268943-01 
9,282080-01 
8,/l64lO-OI 
5*IB9420-3I 
(,l 93040-31 
(■l/IOOO-OI 
8,384380-31 
5,35*180-31 
(•0/739l>-01 
4,997043-31 
4,49  7I4>-01 
*.91T7U'^01 
4,«0*47'>-OI 
4,333080-01 
4,  *9 1 *4(1-01 
4,624093-01 
*,7v*73l>-ai 
*■ 7(9770-01 
4,7*3/20-01 
4, 7| 73sD-0l 
4,(91303-31 
*,Ii4(94'>-0I 
4.(43983-01 
4.OKJ8  0-3I 
4.392120-01 
*•836270-01 
*• 3,4790-01 
4.3/1473-01 
4.449910-01 
*.a7o80D-UI 
4.45448O-0I 
•*432740-01 
*,4| IJ70-0I 
4,393380-01 
4,349480-01 
4,349290-31 
••32928(^01 
4,309840-01 
*,/93l*0-3l 
•,2710(3-41 
4.282260-31 
4,233620-01 
4,218483-31 
4, I 97760-01 
4,160210-01 
4,162930-01 
4,1*8930-01 
4,129/23-31 
4, 1 12790-01 
4,094430-01 
*•0*07*0-31 
4.048110-01 
4,049780-01 
4,0  3*48(^01 
4,0l940f>-0l 
4,338210-01 

I. 990*40-01 
3.974740-01 
3,942900-01 
3,949260-01 
3*939900-01 
3,92278D-01 
3,909630-01 
3,697140-01 
3.064470-01 
3,672*20-01 
3,640390-01 
3,646960-01 
3,634930-01 

J,  3295*0- 01 
3,6143«0-U1 
3,603410-01 
3,7924/(^01 
3,7*2030-01 
3,771430-uI 
3,7(|*3C^0I 
J, 781410-01 
3, 7«|b60-01 
3*731940-01 


4,060690-02 
4,027340-02 
8*978240-02 
8*924300-02 
9*6746IO-02 
8* 829680-02 
••776320-02 
9*731900-02 
8*4648*0-02 
8*442300-02 
8*999990-02 
8**549|0-02 
8,8l87*r>-02 
8*478970-02 
9,4349*0-92 
8,396120-02 
9, 340600-62 
6,324410-02 
9,286920-02 
9,294310-02 
9,220840-02 
8,187443-02 
5, I 99960-02 
5,124330-02 
6,993*70-02 
8,044190-02 
9,038240-02 
8,007100-02 
4*979410-02 
4,982 6JO-02 
*•924630-02 
4,901390-02 
*,■74860-02 
•,692490-02 
4,*2690U-u/ 
4,60898U-02 
4,763860-02 
4,741 760-02 
4,740910-02 
4,719760-02 
4,709420-02 
4,*69*TO-)2 
4,470200-02 
••*91240-02 
4,(32 780-02 
*,*14730-92 
4,9971(0-92 
4.(90020-02 
4,9*3320-02 
4,947030-92 
4,831 140-02 
4,8l(«8O-02 
4,800930-02 
4,468793-02 
4,471*00-02 
4,487370-02 
4,443*70-02 
4,439310-02 
4,417270-92 
4,494940-92 
4* J92I20-02 
4,379990-02 
4, 3*6180-02 
••386400-92 
4,3*8320-92 
4,334310-02 
4*3239(0-02 
4,313040-02 
4,9926l<>-02 
••/92610-02 
4,263030-92 
*•273490-02 
4,2(4140-9/ 
4*299040-92 
4.244140-02 
4.237470-92 

• ,2/696l)-02 
4.2204*0-02 
4.212970-92 
4*2944(>^02 
4*194910-92 
4,169340-03 
4.1 *19(0-92 
4,174720-92 
•,l47<*D-02 
4*140790-02 
4,184000-02 
••147400-02 
••140940-02 
4,134*40-02 
4*126473-02 
4,122430-92 

• ■ I 1*940-02 
4,110770-92 
4,I98I3i3-92 
4,990&IO-02 
4,994220-02 
4,06*9*0-02 
•■96J760-02 
4,076748-02 
4,073600-02 
4*9(6970-02 
4, 0*4290-02 
••099620-02 
4,088100-02 
4,08a*a>>02 
•*04(380-02 
4*042123-02 
4,037900-02 
4.033920-02 
4.0290(0-92 
4*024060-02 
*•032263-02 
4,016(70-02 
4,014930-02 
4,0113*0-9/ 
4,997990-02 
4.504493-02 
4*0011*0-02 
3,997010-02 
3,094720- 02 
3*991400-02 
3,9*8893-02 
J,9*bS40-02 
3.962640-02 
3.9797*0-02 
3.974990-02 
3.97*380-02 
3.971870-02 
3,04*940-02 
3,94*400-03 
3,9(3*9O-02 


3,99V(30  03 
3.999*30  03 
3,999*20  03 
3,499»/D  63 
3,999*10  03 
3,999*10  03 
3,999*10  03 
3,999*00  03 
3,999(00  03 
3,999*00  03 
3,999890  63 
3,999890  03 
3.999960  03 
3.999880  03 
3.999880  03 
3,999970  03 
3,999870  03 

3.999840  03 
3,9999*0  03 
3,9998(0  63 
3,999890  03 
3,999890  03 
3. 9998(0  03 

1.999840  OJ 

3.999840  03 
3,99983(/  03 
3,999830  03 
3,999530  03 
3.999820  03 
3,999520  01 
3,999910  03 
3.999810  03 
3.999510  03 
3.999500  03 
3.999800  OJ 
3.999490  03 
3.999490  03 
3.999490  03 
3.999**3  03 
3.9994*0  03 
3.9994*0  03 
3.999470  03 
3.999470  03 
SiVOO**!)  03 
3,9994*0  03 
3.9994(0  03 
3.999*80  03 
3.9994(0  03 
3.999440  03 
3.99944D  03 
3.999440  03 

3.999430  03 

3.999430  03 
3,999420  03 
3,999420  03 
3,999420  03 
3,999410  03 
3,9994(0  03 
3,999403  93 
3,99')43b  03 
3,999400  03 
3, 099390  03 
3,999390  03 
3*999380  03 

3.999380  03 
3.999360  03 
3,999370  63 
3,999370  03 
3,9993*0  03 
3,9993(0  03 
3,999390  03 

3.999380  03 

3.999390  03 
3. 9993-0  03 
3,9993*0  03 
3.999330  03 
3.999330  03 
3.999330  03 
3,999320  03 
3,949320  03 
J, 999311)  03 
3*499310  OJ 

3.999300  03 

3.999300  03 

1.999390  03 
3.999290  03 
3.99924D  03 
3.9992*0  03 
3.9992*0  03 
3.999270  03 
3.999270  03 
3.999270  03 
3.944**0  03 

I, 999260  03 

3.999280  03 

3.999280  03 
3,999240  03 
3,999240  03 
3*999240  03 
3.994230  03 
3.999230  03 
3.994220  03 
3.99022J  03 

J. 99921D  03 
3.999210  03 
J. 949200  03 
3.99920D  03 
3.994200  03 
3,944190  03 
3.994190  03 
J.499IS0  03 
3.999100  03 
3.999170  03 
3.999170  03 
3.999170  03 
3.999140  03 
3.999160  03 
J.099I10  03 
J. 999180  03 
3.999140'  03 
3.099140  OS 
3.099130  03 
3.994130  03 
3.999130  03 
3. 994120  03 
3.999120  03 
3.094110  03 
3.999110  03 
3.999100  03 
3.099100  03 
3.940100  03 
3.999090  03 


1.823190  09 
1,923800  09 


•924*70  09 
•929100  09 
• 929*0i)  09 
•92*240  08 
•92*0*0  08 
•927920  09 
•920230  09 
.926990  68 
•929600  65 
•6906«a  09 
•93 I 970  09 
•932930  09 
•933960  09 
•83**I0  OS 
•9J97J3  09 
•91*900  09 
•930120  09 
•939390  08 
•840720  05 
•942100  09 
•943930  09 
•949010  08 
•944940  09 
.940130  09 
•9497*0  05 
•891440  09 


•99*740  09 
•996**3  69 
••40960  69 
•8*2950  09 
,8*4940  08 
•9*4*10  OS 
•940710  08 
.8700*0  09 
•971920  09 
.974110  09 
.97*340  09 
•8704I O 09 
•800900  OS 
•863240  65 
.869600  09 
•967990  09 
•890410  08 
.892080  09 
•998320  08 
•897020  09 
•*00330  09 
•*020*0  09 
•(08410  09 
•607903  09 
.*109*0  09 
.413190  09 
•419790  09 
•410370  09 
.420903  09 
•(23410  09 
•424230  09 


.*31490  09 
.(34120  09 
•(3*7*0  08 
•4393*0  OS 
.641970  09 
•44*070  08 
•4471*0  09 
•**9740  09 
.692300  09 
■*94090  05 
••97300  09 
•(99900  09 
•(*2)90  09 
••*4970  09 
•**7320  09 
•649790  09 
•(72190  09 
.074930  09 
•47400O  09 
•*79290  09 
.*01490  09 
•*■3790  09 
•*09970  09 
•*06170  69 
•*90330  09 
•*92490  09 
•*9*840  09 
■494990  09 
.*«*(IO  *6 
•700993  09 
•702930  05 
•70**20  09 

• 70*200  09 
•700103  09 

• 709060  09 
•Tl 1620  09 
•713310  09 
•7149*0  09 
•716970  09 
•716140  09 
•719*70  09 
•721190  09 
•722960  05 
. 723963  09 
•729930  09 
•72*640  69 
•727900  09 
•720120  05 
.730303  09 
•731430  09 
.732920  09 

• 7339  70  09 
•714900  09 

• T3S94I)  09 


930  01 
480  Oj 
943  0) 
990  01 
000  01 


a«2«9g»t>  Ot  9.2J016C  92  2«4»92t9  42  •! •gge 1 4d-0 1 
2*2^9000  01  9.IH901O  02  t«4V775d  92  -I•«ar490•0t 
2*249000  01  9*131920  02  2*b00l20  02  -t*«T9jao-01 
2*29930l>  01  9*C22300  02  2*9I*«93  02  - 1 * 9«A09n>0 1 
2*109000  01  9*033tTU  02  2*922660  02  •t*9b617O«0l 
2*3IVauO  01  ■•904I30  02  2*930620  02  - 1 * 947630-Ot 
2*329000  91  ••939410  02  2*91090*>  02  -l*9J63«(>*0l 
2*339000  01  6*606420  02  2*946910  02  • I* 924660-'0 1 
I*J4V000  01  •■•Jrr«t>  02  t*9940!»0  02  •t*9l2430>OI 
2*399000  01  •*209300  <12  2*962200  02  •l*e9923O>01 
2*36900i>  01  a*24IOO>>  02  2*920403  02  -1*0669411-01 
1*329003  01  0.692900  02  2*920100  02  •> t* 022090-01 
2*369000  01  0*669000  02  2*965290  02  •1*090700-01 
2*399003  01  •*992333  02  2*993330  02  -l.OOOaOO-Ot 

2*409000  01  OfSoogoo  02  2*600200  02  -i*a2vioo-oi 
2*419003  01  6.902713  02  2.90BI4D  02  -1*913723-01 
2*439003  Ot  a*4S90ID  02  2*619420  02  -1*292020-01 
2*439003  91  0*409160  02  2*622620  02  -1*201490-01 
1*449030  01  C*3«2040  02  2.629223  02  -1*764730-01 
2*499000  01  0*316690  92  2*m36?40  02  -1*247960-01 
2i466au3  01  0*221163  02  2.643673  02  -I • 729900-01 
2*429003  31  6*229090  02  2.690913  02  - 1 . 2 1 3000- 01 
2*499030  01  0*100670  02  2*697260  02  -l*»9362O-01 
2**99003  01  0*136220  02  2*663910  02  -1*624990-01 
2*939090  01  0.092060  02  2*620420  02  -1*695690-01 
2*bl90D>  01  0*040293  02  2.626943  02  -1*636160-01 
2*949033  01  0*004060  02  2*603310  02  -1*616260-01 
2*939030  31  2*96I09C  02  2*669990  02  -1*999990-01 
1*949033  01  2*919370  DZ  2*699270  02  -1*029370-01 
2*999333  31  7*072310  03  2*201061}  02  -1*994390-01 
2*964003  01  7*039723  02  2*702643  32  -1.933373-3I 
2*929033  01  7*204620  02  2.7137J0  02  -1*911410-01 
2*909000  31  2*294010  32  2*219920  02  -1*409410-01 
2*599033  01  7*713913  02  2*229223  02  -1*4620*0-31 
2*609000  01  2*624343  02  2*230010  02  -1*444440-01 
2*619003  91  2*039300  02  7*236330  02  -1*441900-01 
2*629330  31  2*946010  02  2,241643  07-1.346240-01 
2*aJ'103U  01  2*69030C  02  2*246003  02  -1*374600-01 
2*644333  01  2*921933  02  2.792160  02  -1*390330-01 
2*(.3933a  01  7*4242cU  02  2*237291}  02  -1*376900-01 
2*66930}  31  2**4096J  32  2*262233  02  -1*332260-31 
2*679030  31  7*413310  32  2*762100  02  - I * 27 7960- 01 
2*609030  01  7.J7000C  34  2*771003  02  -I , 292990- 01 
2*699330  01  7*143263  02  2*726990  02  -1*227390-31 
2*734000  Ot  7*3IOtOO  02  2*711110  02  -1*201060-01 
2*719333  01  7*277(00  32  2*736970  02  -1*176120-31 
7.744030  01  7, 244730  02  2*769920  02  -1*1901311-01 
2,7JV00U  31  7*213093  32  2,794173  02  -1*123900-01 
1*244030  01  7*102090  02  2 • 706340  02  -l*0974*O-3l 
2*799300  31  7*191290  02  2*032390  02  -1*070760-01 
2*7u400J  01  7*122160  02  2*006200  02  -1*043690-31 
2*779300  01  7*0432n0  02  2*010110  02  -1*016730-01 
2*709000  01  7*969123  02  2*613030  02  -4.044000-02 
2*749033  31  7.017690  32  2*017440  02  -9*610670-02 
2*404333  01  7*011003  02  2*620940  02  -9*341303-02 
OtOlOlOU  01  6*429070  02  2*024340  02  -9*062193-02 
2*029303  01  6*499093  02  2*027630  42  -0.74II6U-04 
2*039(33  01  6*939473  02  2*030013  02  -6*496320-02 
2*049003  01  6*911033  02  2*033090  02  -a*2l]77O-02 


9*912233-02  3*722400-01  3*961440-92  3*999090  03 

9*09796O*02  3*713190-01  3*999040-02  3.999000  03 

9* 0031 70-02  3*  704  090-01  3*996  700-02  3*99900  0 03 

9*069093-02  3*6«9l0l>-01  3*994410-02  3*999070  03 

0*099220-02  3*606410-01  3*992170-02  3.999070  03 

••04I690-02  3*677020-01  3*9#9v00-02  3*999060  03 

••02O39O-O2  3*669411^01  3*947040-02  3*999960  03 

0*019320-02  3.661 160-01  3*949700-02  3*999060  03 

0*002940-02  3.659070-01  3*943700-02  3*999090  0$ 

0*790020-02  3*649190-01  3*941200-02  3.99909003 

0*777790-02  3*637390-01  3*939790-02  3*999040  03 

9*76973;>.02  3.62970O-0I  3.93704O-02  3*999040  03 

9*703960-02  3*622330-01  3*939970-02  3*999030  03 

0*742430-02  3*616030-01  3*934140-02  3*999030  03 

0*731130-02  3.602090-01  3*932360-02  3*999020  03 

0*720070-02  3*600090-01  3*930620-02  3*999020  03 

9*709240-02  3*094030-01  3*92092(^02  3*999020  03 

0*690690-02  3*907330-01  3*927260-02  3*999010  03 

0*600200-02  3*990760-01  3*929640-02  3*999010  03 

9*670130-02  3*974340-01  3*924060-02  3*999000  03 

S.660Z0O-32  3*960060-01  3*972910-02  3*999000  03 

9*690500-02  3*56192^01  3*921000-02  3.99099  0 03 

0*649010-02  3*999910-01  3*919933-02  3*990660  03 

0*639730-02  3*990040-01  3*910090-02  3*990900  03 

0*630663-02  3*644300-01  3*916690-02  3*990900  03 

9*621003-02  3.03069O-0I  3*915330-02  3*990600  03 

0*613190-02  3*933220-01  3*914000-02  3*996970  03 

9*604703-02  3*927070-01  3.9I2700-02  3*990970  03 

9*096490-02  3*322640-01  3*911430-02  3*990960  03 

9*900400-02  3*917590-01  3*910200-02  3*990960  03 

9*900940-02  3.9l2a7o-0l  3*909000-02  3*990990  03 

0*972070-92  3*907720-01  3*907030-02  3*990990  03 

9*969393-02  3*90299>-01  3*906693-02  3*994990  03 

9*999100-02  3*490370-01  3*909900-02  3*990940  03 

6*991003-32  3.49367O-0I  3*904900-02  3*990940  03 

9*944970-32  3*409490-01  3*933490-02  3*990930  03 

9*937333-02  3*469220-01  3*902430-02  3*990930  03 

9*030703-02  3*401060-01  .1*901433-32  3*990920  03 

6*924370-32  3*47702(^01  3*900470-32  3*990920  03 

9.S1019O-02  3*473000-01  3.09993O-02  3*990910  03 

9*912103-02  3,469293-01  3*990620-02  3.9609ID  03 

9*906220-02  3*469930-01  3*097740-02  3*996910  03 

0*900910-32  3*461913-01  3.096003-J2  )*99B«03  03 

9*494970-32  3*490400-01  3*096030-02  3*990900  0] 

9*409900-02  3*439000-01  3*099240-02  3*996090  03 

9*404360-32  3*491693-01  3*094460-02  3*990090  03 

5*479300-02  3*440400-01  3*093700-02  3*990000  03 

0*474393-02  3*449300-01  3*09296D-02  3*990660  03 

9*469640-02  3.442370-01  3*092260-02  3*993670  03 

9*4o5030-02  3*439490-01  3*691973-02  3*999070  03 

0*460900-02  3*416640-01  3*090910-02  3*990070  03 

0*496230-02  3*433910-01  3*690270-02  3*996060  03 

9*492120-02  3*43I26:>-01  3*009690-02  3*996360  03 

0*440110-02  3*420740-01  3*009090-02  3*996090  03 

6*444240-02  3*426290-01  3*000400-02  3*99(1693  03 

9*440910-02  J.42393U-0I  3*007923-02  3*990040  03 

0*436910-32  3*42lt>an-0l  3*607390-02  3*990040  03 

9*433460-32  3*419463-01  3*006000-02  3*996040  03 

0*4301 30-02  3*41736(^01  3*066390-02  3*996030  03 


C30 
CD  I 
CD2 
C33 
C06 
CL*0 
CLA 
CLAK 


path  PCPFCRMANCE  0PA6  AND  LIFT  CCCFPICIENT  UPDATE 


OLD 

•34947234904401923-01 

■ 0 

■13111779009309000  01 
*0 

*19474307132*79640  04 
*33906636791 002940-02 
•63702274339670110  01 
•53433432039996320  00 


DELTA 

-0* 13999229993960710-02 
0*0 

-0.60474392433606360-01 

0*0 

-0*69193422699073060  02 
-O* I 3750043997424940-03 
-0* t 3673642904067930-02 
-0*1 1393310109900470-01 


NE6 

0*3390731 1999004090-01 
0*0 

0*12907031164960913  01 
0*0 

0*10022092904117110  04 
-0*39202921 147629040-02 
0*C97o0990696606020  01 
-0*94974763094946363  00 


TI6E  altitude  AIHSPECO 
4SECSI  IFTI  <FT/9EC> 

0.0  1*000003  03  1*467390  02 
1*060900-02  laUOOOOO  03  1*467060  02 
2.69'(UOI>-02  1*00000  0 03  1*466320  0 2 
3.0J9331-02  l*C0a(0O  03  1*460790  02 
4*906900-02  1,000000  03  1*469290  02 
0«C9‘>OU<>-D2  1*060000  03  1*470163  02 
0*999901^02  1*000000  03  1*471100  02 
1*000990-01  1*000010  03  1*472020  02 
1*13030(1-01  I.OBOOIO  03  1*472940  02 
1*400000-01  1*000010  03  1*473060  02 
1*000003-01  1*000023  03  1*479690  02 
2*20096(^01  1*090030  03  1*477910  02 
2*690000-01  1*090040  03  1*479310  02 
1*000900-01  1*000090  03  1*401110  02 
3*409000-01  1*000070  03  1*402090  02 
4*2}9090-01  1*000110  03  1*406420  02 
0*09909(^01  1*090100  03  1*409910  02 
0*000990-01  I.00022C  03  1*493353  02 
0*039000-01  1*900303  03  1*496740  02 
7*400900-01  1*000390  03  1*500070  02 
0*400000-01  1*000933  03  1*504170  02 
9*40390(^0I  1*000690  03  1*500100  02 
l•»4a6ao  00  1*000003  03  i*oi209o  02 
l•l•0000  00  1*001100  03  1*515920  02 
1*240000  00  1*001360  03  1*519650  02 
I.34000O  00  I.00I04C  03  1*523293  02 
1*449690  00  1*001963  03  1.526030  02 
1*549000  00  1*002323  03  1*930263  02 
1*640000  00  1*002720  03  1*9336(0  02 
1*740900  00  1*003190  03  1*536030  02 
1*040000  DO  1*003630  03  1*939960  02 
1*940600  00  1*004190  03  1*942903  02 
2*046000  00  1*»04710  03  1.945093  02 
2*149000  00  1*000323  03  1*540690  02 
2*2«OOOD  00  1*005970  03  1*591390  02 
2*340000  00  1*006600  03  1*653963  02 
2*440000  00  1*«07433  03  1*956460  02 
2*940003  00  1*000230  03  1*990033  02 
2*040000  00  1*009(70  03  1*961090  02 
1*740000  00  1*009970  03  1*563240  02 
2*«4000U  00  1*010920  03  l*5o9293  02 
•*•46003  00  1*011930  03  I*5u7220  02 
3*04000l>  00  1*012900  03  1.B69050  32 
3*140000  00  1*016090  03  1*970770  02 
J*t40000  00  I.01S290  03  1*972390  02 
3*340003  00  1*016670  03  |*S7390O  03 
3*640000  00  1*017740  03  1*676310  02 
•••40003  00  1*019060  03  1*576623  02 
3*640000  00  1*020440  03  l*077«3O  02 


PATH  PEPPOPPANCE  sue  ITERATION  2 

(AMMA  ALPHA  CL 

lAAOl  (RADI 

5*142430-05  1*432413-01  1*025030  00 

1*126330-04  1*632470-01  1*025070  00 

1*756760-04  1*632940-01  1*025120  00 

2*399910-06  1*632610-91  1*029163  09 

3*056560-06  1*632603-01  1*029200  00 

6*413440-06  1*632010-01  1*029200  00 

9*027100-06  1*632990-01  1*029370  00 

7*207590-06  1*033000-01  1*029653  OO 

••■26a60-U6  l*43321U-0i  1*025533  00 

1*040790-03  1*633330-01  1*025610  00 

1*374160-03  l••3350O-0l  1*029760  00 

1*729790-03  1*63303(^01  1*025910  00 

2*107470-03  1*634060-01  1*026060  00 

2*907(10-03  1*63429(^01  1*026200  00 

3*920290-03  1*634910-01  1*326340  OO 

3*035920-03  1.63493O-01  1*026600  00 

4*026100-03  1*635310-01  l*02u44D  03 

5*900170-03  1*035660-01  1*027060  09 

7*055320-03  1*635900-01  1*027290  00 

•■209960-03  1*636260-01  1*027430  00 

9*942410-03  1*636550-01  l*0276|D  00 

1*171260-02  1*636700-01  1*027790  00 

1*399760-02  1*636940-01  1*327090  00 

1*599320-02  1*637031^01  1*027910  00 

1*769560-02  1*637090-01  1*027920  00 

1*990120-02  1*636990-01  1*027000  00 

2*220590-02  l*636a4U-0l  1*027790  00 

2*460960-02  1*636610-01  1*027643  90 

2*709620-02  1*636200-01  1*027440  00 

2*967340-02  1*636060-01  1*027100  90 

3.2J3200-02  1*639330-01  1*026050  90 

3*907(20-02  1*634700-01  1*026460  00 

3*769090-02  1*633960-01  1*926000  00 

4*076(40-02  1*633110-01  1*025470  00 

4*370410-02  1*632130-01  I*a24«60  00 

4*670750-02  1*631040-01  1*024100  00 

4*976590-02  1*629630-01  1*023430  00 

5*207450-02  1*620503-01  1*022600  00 

•■602000-02  1.627040-01  1*021700  00 

5*922400-02  1*620460-01  1*020710  00 

6*249950-02  1*623740-01  1*019650  00 

e*57l«40-02  1*621900-01  1*010900  00 

6*990610-02  1*619929-01  1*017270  00 

7*2319(10-01  1. 617010-01  1*0  1 999  0 0 0 

7*964000-02  1*615960-01  1*014590  00 

7*099050-02  1*613170-01  1*013070  00 

0.234(00-02  1*610630-01  1*011490  OO 

0*960260-02  1*607950-01  1*009020  00 

0*904370-02  1*60513^01  1*090070  00 


CO  MI6HT  P06ER 

(L»Pt  IPT-LeP/SeCI 

1*025320-01  6*900090  03  1*669990  OS 

1*025440-01  4*000000  03  1*449790  OS 

1*025560-01  4,000000  03  1.449963  05 

1*025670-01  4,000000  03  1*450160  05 

1*025790-01  4,000000  03  1*490360  05 

I*02602I>-JI  6*000090  03  1*450770  05 

1*026290-01  4*009000  03  1*491173  OS 

1*026473-01  4,000000  03  1*451573  05 

1*026700-01  1.999W90  03  1*431970  OS 

1*026920-01  3*99999(1  03  l,492360  09 

1*027350-01  3*099090  03  1*453150  05 

1*027760-01  3*999990  03  1*453940  09 

1*020173-01  3*999990  03  1*454720  05 

1*020560-01  3*9V0990  03  1*455490  •• 

1*020950-01  3*969990  03  1*456203  05 

1*029670-01  3.9V990O  03  1*457770  09 

1*030330-01  3.99990O  03  1*499363  05 

1*030940-01  3*999900  03  1*460720  05 

1*OJ149»-OI  3*996970  03  1*463160  05 

1*031970-01  3*999970  03  1*463973  OS 

1*032400-01  3*999960  03  1*465290  OS 

1*032070-01  3*996960  03  1*466970  05 

1*033150-01  3*999660  03  1*460610  09 

1*033310-01  3*696650  03  1*470200  OS 

1*033340-01  3,999950  03  1*471763  OS 

1*033240-01  3*999950  03  1*473270  OS 

1*032900-01  3*949940  03  1*474733  OS 

1*032500-01  3*996940  03  1*470150  OS 

1*032010-01  3*999930  03  1*477920  09 

1*031200-01  3.999930  03  1*470060  05 

1*030370-01  3*966630  03  1*400150  05 

1*029200-01  3*999920  03  1*401390  05 

1*020000-01  3*999920  03  1*402590  05 

1*026520-01  3*999920  03  1*403750  05 

1*024050-01  3*990910  03  I••a4•70  05 

1*022990-01  3*999910  03  1*455950  05 

1*020920-01  3*99990(t  03  I.406900  05 

1*010660-01  3*«99400  OS  1*407900  05 

1*016170-01  3*994900  03  1*400930  05 

1*013490-01  3*994090  03  I.OODOAO  05 

1*010000-01  3*999090  03  1*490720  05 

1*007510-01  3*999050  03  1*491560  05 

1*004210-01  3*999000  03  1*462350  05 

1*000700-01  3*666000  03  1*663120  OS 

•*966010-02  3*999070  03  1*693040  05 

9*930540-02  3*999570  03  1*494930  05 

9*045700-02  3*999060  03  1*495000  OS 

9*000310-02  3*999060  03  1*490390  *5 


695 


i. 1*0000  00  I*0ilir0  03  l«»709«0  02  «*2JBB«>0>02  I•<;02I6J'•OI  1*000220  00  «*7S27«0*02  S*«9«a50  02  I******!)  09 

2»0«00>M>  DO  1*023290  02  l*9l9«uO  02  9*972200-02  l*9990«l}-0l  I*0042a0  02  9*7022«0-02  3*990at>0  02  l*«97«60  OS 

3*9«OOOC  00  I*02*ev0  03  t*9aoam>  02  0*90«<90-02  1*899760-01  1*002240  00  9*691690-02  2*999990  03  1*497990  09 

4*040020  00  I•^^<4e0  02  1*991710  02  1*022290-01  1*992330-01  1*000100  00  9*999|4O-02  2*999040  92  1*490410  09 

4.I4UOOO  00  1*020120  02  1*912460  02  1*096120-01  1*900790-01  0*«7S720-01  9*942690-02  2*999040  02  1*499940  09 

4*242000  00  l*0299IC  02  1*602102  02  1*000960-91  1*909000-01  0*966440-01  9*409270-02  3*999920  02  1*499240  09 

4*24JhO<3  00  l*02l6uL>  03  1*603662  02  1*120670-01  1*991110-01  9*931200-01  9*426|0O-0  2 3*99993  0 03  1*499620  0 9 

4.440000  00  1*033360  03  1*604160  02  1*152300-01  1*977060-01  9*906000-01  9.269210-02  2.999030  02  1*499970  09 

4.941000  19  1*939222  23  1*604692  02  1*102600-21  1*072960-01  9*079990-01  9*302700-02  2*999920  02  1*900290  09 

4*640020  22  1*037100  03  1.604060  02  1.214609-01  I.9609IO-OI  9.092700-01  9*230640-02  2*999920  92  1*800900  09 

4*140000  00  1*039042  03  I•6e9l21  02  1*2449IO-OI  1*964010-01  9*924770-01  «*172t20-02  3.999620  03  1*900060  09 

4*9«JCC0  00  U04I03U  01  1*692310  02  l•^7467(>-2l  1*999360-01  9*799040-01  9*126230-02  3*999010  03  1*901110  09 

4«0*w00O  00  1*043070  03  1*609420  02  1.303790-01  1.994970-01  9.766010-01  9.020060-02  1.999010  02  1.901222  OS 

9.042(22  02  I.049ISO  22  1*609462  02  1*222290-01  1.04V64O-0I  9,729270-01  a.W6S670-02  3.999020  02  1*901940  09 

9*142020  02  1*047200  02  1*906440  02  1*360160-01  l*04*960-0l  9*703640-01  6.690170-02  3.999000  03  1*901720  09 

9.242000  00  1.049460  03  1,662362  22  1*307320-01  1*939340-01  9*671120-01  0.026630-02  3*999000  03  1.001090  09 

6.J40000  DO  1*091670  03  1*609230  02  1.413790-01  1.933970-01  9.637730-91  9*764140-02  2.999790  03  I.9030J0  09 

9.442000  02  l.09292i>  02  1.609040  02  1*439290-01  1*920470-01  9*602470-01  9*600790-02  2.999790  02  1*902160  09 

9*641202  20  1*296210  03  1*664920  02  1*464230-01  1*922040-01  9*960290-01  9*606620-02  2*999700  02  1*902270  09 

9*640020  29  1*090940  03  1*604910  02  1*406210-01  1*917060-01  9*932370-01  ■•931770-02  2*999700  02  1*902270  09 

C*r*960J  02  1*060910  03  1*604103  02  1*911520-01  1*011190-01  9*499960-01  0*49629>-02  3*999700  03  1*002490  09 

а, *l42dO(}  20  t.061310  23  1*993010  02  1*933910-01  1*909110-01  9*497910-01  9.200260-02  2*999770  03  1*902910  09 

9.946000  00  l*2v9/90  03  1*963400  02  l*9647bO-Ol  1*496940-01  9*419430-01  9*303790-02  3*999770  03  1*902970  09 

4«0*0202  02  1*060220  23  1*902960  02  1*979040-01  1*490630-01  9*303130-01  0*226090-02  3*999760  03  1*902910  09 

4*140000  00  I. 070710  03  1*662490  02  1*994320-01  1*496200-01  9.340O4O-0I  9*169690-02  3*999790  03  t*9«29«0  09 

*•260000  00  1*073243  02  1*961990  02  1*912970-01  1*479940-01  9.299160-01  9.072210-02  2*999760  01  1*902690  09 

s* 140320  20  1*079790  03  1*901460  02  1.629760-01  1*472960-01  9*267930-01  7*994670-02  2*999790  03  1*002970  09 

6*140000  00  1*079370  03  1*900920  02  1*649070-01  1*466170-01  9*219170-01  7*917110-02  2*999790  02  1*902900  OS 

4*643220  22  1*090970  22  1*602360  02  l.OoJOOO-Ol  1*499270-01  9*172110-01  7.02992I3-02  2*999790  03  1*902000  05 

9.440000  to  1*013602  01  1*979790  02  1*674760-01  1.492290-21  0*120360-01  7*762260-02  2*999740  02  1*902670  09 

6*742(00  20  1*006243  03  1.979213  02  1*607460-21  l*44912l>-0l  9*003990-01  7*606100-02  2*999740  02  1*902660  05 

6*04Od0U  00  I.C00900  03  1*970630  02  I.6O909O-01  1*437910-01  9*036910-01  7*600360-02  2.O99730  92  1*902690  09 

6*«4002l>  00  l*0919fl(  02  1*976040  02  1.709420-01  1.420990-01  9.993260-01  7.931960-02  3.999730  03  1*902640  09 

7*043(20  00  1*094270  03  1*677460  02  1*719990-01  1*423190-01  9*947021^01  7*496020-02  3*999730  03  1*902020  09 

7*140000  02  I.09697C  03  1*976600  92  1*726940-01  1*416600-01  0.900220-01  7*900690-02  3*999720  02  1*902010  09 

7.240003  02  1*0996913  03  1.976210  02  l*7332aO-OI  1*400100-01  0*092070-01  7*209730-02  2*999720  02  1*902600  09 

7,3403013  00  I.I024IU  33  1*979760  02  1*730720-01  I. 400430-01  0*90»0IU-0I  7*231620-02  2*999710  93  1*602990  09 

7*440000  00  I.I09I4C  03  1*979220  02  1*742930-01  1*392690-01  8.796660-01  7.197990-22  2*999710  03  1*902990  09 

7*140320  00  1*107070  32  1*674700  02  1*749060-31  1*304070-01  0*70704kV2l  7*269210-22  3*999710  02  1*602990  09 

1*642000  00  1*110610  03  1*974200  02  1*747920-01  1*376900-01  0*660900-01  7*012220-02  2*999700  02  1*002600  09 

7*740022  00  1*113343  03  1*973733  02  1*747020-01  1*369020-01  0*600090-01  6*942090-02  3*099700  02  1*902610  05 

7.44222U  32  1*116020  02  1*973200  02  1*746970-21  1*261010-01  0*690010-01  6*071760-22  3*999700  03  1*902640  09 

7.942000  00  I.IIOOID  02  1*972090  02  1*744760-01  1*292933-01  9*929260-01  6*002300-22  2*999690  02  1*902660  09 

0.(49022  30  1*121940  02  1*372930  02  1*741240-21  1*344000-01  0*467990-01  6*733940-02  3*999690  02  1*902720  09 

б, 143000  00  1*124240  03  1*672200  02  1*736420-01  1*236620-01  9*436420-01  6*666470-02  2*999690  03  1*902900  OS 

0*242200  12  1*126973  03  1*971920  02  1*730290-21  1*320390-31  0*39499l>-at  6.600000-02  3*999600  03  1*902000  09 

6*342300  23  1*129670  03  1*971690  07  1*722060-01  1*320110-21  0.2U3Z6O-0I  6*934940-02  3*999690  03  1*902990  09 

I.44C2UO  02  I.I3236C  03  1*671623  02  1*714130-01  1*211923-01  0.261323-01  6*472143-02  3*999670  02  1*903100  09 

6.9430(11  23  1*133020  03  1*971390  22  1*134100-01  1*323490-31  9*199140-01  6*406790-02  2*999670  02  1*602230  09 

0*640020  00  1*137692  23  1*971330  02  l*69279O-0|  1*299000-01  9*146740-01  6*344930-02  2*999660  02  1.903390  09 

e.l40:C3  33  1*140330  03  I*a7l320  02  1.603170-01  1*206670-31  0*094170-01  6*263390-02  3*992660  03  U9U2670  09 

0.64230<J  02  1*142942  23  1*67139  0 3 2 1*06  4 2 90-  01  1*2  7 02  40-0  1 9.  3414  4 0.-OI  6*223280-02  3*999660  03  1*903772  06 

0. 942020  32  1*149640  03  1*671922  02  I.OallZO-dl  1,269793-01  7*9eo903-OI  6*164320-02  3*999690  03  1*904000  09 

9*0430a>>  30  l*|461in  01  1*671720  02  1*614700-01  l*2blJ2I>-al  7*939610-01  6*10640(^02  3*999690  03  1*904260  05 

C.I4022O  00  I*I>0690  03  1*672003  02  l*6|7C3O-0l  1*292090-31  7.002960-01  6*049760-02  3*999690  03  1.904940  99 

V*24JJ)3  03  1*193173  03  1*972330  22  1.99OI30-31  l*24«36i>-OI  7*62»400-21  9*994170-02  3*999640  93  t*90499i3  09 

9*34004U  30  1*169640  03  1.672790  02  l.97nCO>>-01  1.232370-21  7.7TO3IO-0I  9*939710-02  3.999640  03  1.909190  09 

6.44332C  02  I.IOOIIO  03  1*973313  02  I*69ob7>-0t  1.227390-31  7.723193-01  9.096370-22  3.999610  03  1*909970  05 

9*9b2d<ir>  22  1*162940  01  1*973923  02  1.934140-21  1*210090-01  7*6700l0-0l  9*034160-02  9*99961D  03  1.909970  09 

4.C.43U23  02  I.le2920  OS  1.974020  02  1*910440-01  1*210410-21  7*616(10-01  0*7S3070-«2  3*999alO  23  t*9064|D  09 

9,743-CI  23  1*149272  03  1*979410  22  1*409690-31  1.201940-21  T.3n3abO-2l  9.733090-02  3*099620  23  1*906990  09 

9.941220  03  1*167992  23  I*a76300  02  1*499610-21  1*193490-01  7*912910-01  9.604230-92  3.999620  OS  1.907400  09 

<•640223  00  1*|6<060  03  1.977203  02  l••32973-al  I. 129292-31  7**9O26O-0l  O.63647O-02  3*999610  23  1*927940  09 

1.2942211  31  1*112290  01  1*970370  02  1.434340-31  1.I76640-2I  7.426390-01  ».9a9ao0-03  3.999610  03  1.920930  09 

I. 2142011  21  1.174260  03  1*9/9960  02  1.37S09O-0I  1.166260-21  7*392000-01  9*944220-02  3*999610  23  1.909199  09 

1.024022  21  1*176420  03  I ■ 990090  02  laS^OOlO-OI  l*l9909O-0l  7*120420-01  9*499700-02  3*999630  03  1*909020  09 

1*234220  31  1*170920  03  I>b622o0  02  1*313610-01  1*191960-01  7.240220-01  5.496240-02  3.999600  03  1.910930  09 
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343003  00 
*49000  00 


I•30t0l)0  V3 
I.COOCOO  03 
1*000000  03 
1*003003  03 
1*000000  03 
l*OOOOJC  03 

i*e«:oeo<>  o> 

l*OOOtflC  03 
1*003013  33 
1*003010  03 
1*0000*0  03 
1*0000217  03 
1*000040  01 
1*  00009(3  03 
1*000070  03 
1*000110  01 
1*0001*0  01 
i*oooaao  oj 

1*033300  03 
1*330990  01 
1*00093(3  03 
1*000690  03 
l*bOOB«(J  03 
1*001100  03 
1*001360  03 
l*U0IC4O  03 
1*001960  03 
1*003310  03 
1*00273(3  03 
1*003190  03 
l*003«3i3  03 
I*00«I9J  03 
1*00*710  03 
1*009330  03 
1*009970  01 
I* 006*00  03 
1*007430  03 
l*00B2J0  03 
UC0907O  03 

1*010920  03 
1*011930  03 
1*0129BO  03 
l*()l«09O  03 
1*019260  01 

1*017740  03 
1*019060  03 
1*030440  03 
1*031070  03 

l*02*B90  03 
l*03BI3D  03 


1*031960  03 
1*013390  03 
1*039200  03 
1*037100  03 
1*039040  03 
1*041030  03 
1*043070  01 
I*04919C  03 
1*047300  03 
1*049*60  03 
1*091670  01 
1*093930  03 
t*09*3l(>  03 
1*0900*0  03 
1*060910  03 
I *0433 10  03 
1*069790  03 
1*060820  03 
1*070710  03 
1*0732*0  01 
I*U7979I>  03 
1*07«370  01 


1*467300  02 
1*467060  02 
l*46«33r>  02 
1*460790  02 
1*469290  02 
t*47i>ina  02 
1*471190  02 
1*472020  03 
1*472943  02 
l•473Be(i  02 
1*479693  02 
1*477910  02 
l**793IO  02 
1*4911 10  02 
1*44209(1  02 
1*446423  02 
1*469910  02 
1*493390  02 
1*496740  02 
1*900070  02 
1*904170  02 
1*900100  02 
1*912090  03 
1*919620  02 
1*919690  03 
1*923293  02 
1*926430  02 
1*930260  02 
1*933600  02 
1*316631)  03 
1*939963  03 
1*843980  02 
1*948090  02 
1*940690  02 
1*991390  02 
1*99390*)  02 
1*996*60  02 
1*990033  92 
1*961090  02 
1*663240  02 
1*969290  02 
1*967220  02 
1*969030  02 
1*970770  02 
1*972190  02 
1*97390)  02 
1*979310 .Ol 
1*676620  02 
I*9770JU  02 
1.97494'>  07 
1*97996)  02 
1*900060  02 
1*991710  02 
1*902490  02 
1*963100  02 
1*903660  02 
1*004190  02 
1*944993  02 
i.9«*aao  02 
1*909130  02 
1*909310  02 
1*609430  03 
1*909460  02 
t*6«9440  03 
1*909360  03 
1*909330  32 
1*909040  03 
1*904000  03 
1.964910  02 
1*964100  02 
1*963010  03 
1.903400  03 
1*903990  03 
1*983400  02 
1*901960  02 
1*901460  02 
1.940930  03 


PATH  PCRPOapAMCC  SOOltCRATIUN  I 


CA64A  ALPHA 

tRAOl  16*01 


CL 


9* 142430-09 
I*  l2033(>-a4 
1*796760-04 
3*39  99I(>-34 
3*  096960-04 
4*413440-04 
9*027160-04 
T*39799i)-04 

0*624440-04 

1*040  790-0) 
1*374160-03 
1*729790-03 
3*107470-03 
3*907010-03 
3.93639O-03 
3*039020-03 
4*826101^03 
9*000170-03 
7*099320-03 
0*2699u0-03 
9*943410-03 
1*  17126(^02 
1*369760-03 
l•S5V3^0-(>2 
1*769660-03 
1*990120-02 
3*230690-03 
2*460960-02 
2*T0963i)-03 
3*967340-02 
3*2332H)-02 
3.60TC20-02 
3*706060-02 
4*076040-02 
4*370410-02 
4*670790-02 
4*976990-02 
9*297490-02 
9«b02900-)3 

6* 6274UO-62 
6*246960-02 
0*971640-02 
•*900610-07 

7* 964000-0? 
7*999 C60-02 
•*234000-02 
6*9bV26O-02 
6*906  1 70-  03 
9.336960-03 
**972290-02 
9* 904 COO- 02 
1*023390-01 
1*096120-01 
1*066960-01 
1*120670-01 
1*193360-01 
I*l63o60-0l 
1*214900-01 
l•344•l^-0t 
1 *274970-01 
1*303790-01 
1*332390-01 
1*360160-01 
t*3«7330-31 
1*413760-01 
1*439390-01 
I.OOOZSD-OI 
t*4«631l^0l 
1*911320-01 
1*933910-01 
1*994  760-01 
i*9rnc40-ai 
1*994  320-01 
1*612970-01 
1*029760-01 
1*649670-01 


1.L2V213-0I 
t*6a97  6D-(}l 
I.C3939O-0I 
1*6294 10-01  - 
1*6294  6(^01 
I*t396ti)-0I 
>•629790-01 
1*679060-01 
I *630000-01 
1*630130-01 
1*630300-01 
l*o3 0620-01 
1.630690-01 
1*631060-01 
1*631300-01 
1*631720-01 
1*632100-01 
1*6324  9(3-01 
1*632760-01 
1*633040-01 
1*633330-01 
1*633960-01 
1*633720-01 
1*6334 )U-01 
1*633620-01 
1*633760-01 
1*633610-01 
I*o33360-0l 
1*633060-01 
1*632630-01 
1*632110-01 
1*631600-01 
1.630740-01 
1*629690-01 
1*679920-01 
1*627040-01 
1*626630-01 
1*629300-01 
l*833890-UI 
1.622270-01 
1*620970-01 
1*610710-01 
1*616763-01 
1*614660-01 
1*6124 10-01 
1*610030-01 
l•607^ID-0l 
l*6O4M4()-01 
1*603030-01 
1*999070-01 
1*999960-01 
1*9)2700-01 
i.oaoioo-di 
1*909710-01 


1*9701 10-01 
1*974070-01 
1*969090-01 
1*069960-01 
1*961060-01 
1*996490-01 
1*991600-01 
l*9467«0-ai 
l•0•lTaO-Dl 
1*936500-01 
1*931190-31 
1*926900-01 
I *92 009 (>-01 
1*91431(^01 
1*900420-01 
I.SDZOOO-OI 
1*496260-01 
14609970-01 
1*40)59I>-0I 
1*477020-01 
1*470370-01 
1*463600-01 


1*024430  00 
1*024440  00 
1*074610  OO 
1*02*960  00 
1*02«6VO  00 
1*024470  00 
1*024760  00 
1*024640  00 
1*024930  00 
1*026000  00 
1*029190  00 
1*079300  00 
1*029490  00 
1*029990  00 


1*029900  00 
l*02a22O  00 
I*02u440  00 
1*026030  00 
1*026010  00 
1*020990  00 
1*027130  00 
1*027230  00 
1*027200  00 
1*027300  00 
1*077260  00 
1*027170  00 
1*027020  00 
I*02o020  00 
1*026690  00 
1*020230  03 
l*029a4D  00 
1*02  9361)  00 
l•024•9()  00 
1*024340  00 
1.023970  00 
1*032010  00 
1*021993  00 
1*021000  00 


l.aiooao  00 
I*)I7690  00 
l*0166«O  00 
1*019360  OO 
1*013991)  00 
1*012470  00 
1*010900  00 
1*009233  00 
1*007400  09 
1*005640  00 
1*003700  00 
1*001660  00 
9*998340-01 
9*973070-01 


>0-01 

■>-01 

(0-01 

>040-01 

3-01 

3-01 

.0-01 

0-01 

0-01 

'0*01 

0-01 

1980-01 

13-01 

>0-01 

D-OI 

(40-01 


CO 


1*067930-01 
I *<<67640-01 
1*067760-01 
i*o67a9o-oi 
I.ObOOtO-OI 
1*0603*0-01 
I•0o040l>-0l 
1*066710-01 
l*0b«94O-0l 
1*069170-01 
1*069620-01 
1.U70090-01 
1*070470-01 
1*070060-01 
I.07I200-OI 
1*072023-01 

1*073340-01 
1*073910-01 
1*074410-01 
1*374930-01 
t*0793«U-0l 
1*079630-01 
1*376790-01 
|*079«20-0l 
1*379713-01 
1*076490-01 
1*079030-01 
1*074440-01 
1*373670-31 
1*372730-01 
1*071600-01 
1*070273-01 
I *066740-01 
1*067010-01 
1*066070-01 
1*063920-91 
1*060660-01 
I.097QOO-01 
•,«99213-0I 
1*092270-01 
1*049010-01 
l*0499«0-0l 
1*0*19*0-01 
|*03«0«0-0i 
1*034000-01 
1*020710-01 
1*029200-01 
1 •0204»0-0t 
1.015960-01 
1*010410-01 
1*009060-01 
9*994960-03 
••937370>03 


•*•16360-02 
•*763140-03 
9.600330-03 
9*431710-03 
9*993670-02 
9*4a4300-03 
9*4|33*0-08 
9. 341330-03 
9* 260 000-02 
9*193770-02 
••I1B46O-03 
9*043240-02 
0*969200-02 

O* •00903-02 
0.72996O-02 
0*690640-02 
0*570900-02 
0*490240-02 
•*409793-02 
0*329  1 30-03 
•*240490-02 


•EIGHT 

ILOPI 


IPl 


POvCR 

•LOP/seci 


4.000030  03 
4*000000  03 
4*000030  03 
4*003000  03 
4*000000  03 
4*000003  OJ 
4*000000  03 
4.000000  03 
3*999991)  03 

1.999990  03 
3*999990  03 
3*999993  03 
3*999990  OJ 
3*999990  03 

3.999990  03 
3*9999R3  03 
3*999900  03 
3.999970  03 
3.999970  03 
1*909970  03 
3*999960  03 
3*999960  03 
3.999960  03 
3*999990  03 
3*999990  03 
3*999993  03 
3*990940  03 
3*999940  03 
3*999930  OS 
3*999930  03 
3*999930  03 
3.999930  03 
3*999930  03 
3*999920  01 
3.999910  03 

3*999900  03 
3*909900  03 
S.999900  03 
)*99««90  OJ 
3*999090  03 

I. 99900O  03 
3.999070  03 
3*999070  03 

J. 999070  03 
3*999060  03 
3*999060  03 
3*999090  03 
3*999090  03 


J.999040  03 


3*999030 
3*999030 
3. ••9020 
3*99903O 
3.999020 
3.999010 

3* ••••00 
3.999000 
3*99900(7 
3*999790 
3.999790 
3*999700 
3*9997«0 

3*999770 
3*999770 
3*999  740 
3.99076O 
3*999760 
3*999790 
3.999790 


03 

03 

03 

03 

03 

03 

03 

03 

03 

03 


lOdil 

M)JO 

»OOiJ 


an 

00 

00 


T«C«0C0i>  00 
rclOOdOb  00 
T«>«00(l)  00 
t*J«0dil.1  90 
l.oviiooa  09 
}«i«OOOJ  00 
T*««jao»  OJ 
l•9«0000  00 
T.O^OJOO  00 
TtVOOOOC  00 
t«0«0009  00 
O.tOOOOO  00 

a*>«oooo  00 

■•340009  00 
0.440000  00 
0.040C09  00 
0.O4JOOO  00 
(.740000  OO 
0.040000  00 
0.040000  90 
0.04000J  |)0 

0. 140000  00 
«. 240000  00 
(.941000  00 
(.44(900  90 
«.b40000  OO 
(.440 000  >0 
«.740(Ui>  00 
«.6400CI>  CC 

4.V40000  OO 
1.00.000  01 
1.014000  01 
1.00401)0  01 
1.004000  01 
1.044000  01 
I.094JOJ  01 
1.904000  01 
I.07400S  01 

1.00. jon  01 
I.004010  01 
l.l 14C00  01 
1.114009  01 
1.I2400J  01 
I.1J4090  01 

1. t44000  01 
I.I44C0J  01 
1.16400.)  01 
I. 174009  ul 
I.I44J0I)  01 
I.IO.oO)  01 
I.204C0)  01 
1.214000  01 
1.224000  01 
l.2i4JOO  01 
1.244000  01 
1.294001)  01 

1.2.. 400U  ol 
■•274009  01 
I.2O40OU  1)1 
1.204001)  Ol 
I.J0400I)  91 
I.9I4U00  01 
1 .92.09.)  01 
1.9940)0  01 
1.944000  01 
1.940000  01 
l.9b«000  01 
I.JbOOOO  01 

i.jroooo  01 

1. 909000  01 
I.J9000U  01 
l.40')UOU  01 
I.(I9009  01 
1.429000  01 

1.499000  01 
1.449000  0| 
l.4bV00U  0) 
1.4*9000  91 
1.479900  01 
1.4«9UOO  01 

1.499000  01 
1.909000  01 
l.tiv.ou  01 
1.929000  91 
I.OJbCoJ  91 
1.940U0U  01 
l.^bVOOO  01 
1.9*9000  01 
I.97V000  01 

1.009000  01 

1 .999000  01 
l.*090u0  01 
I. *19000  01 
I .*29000  01 
I. *99000  01 
1 4**9000  01 
l.ft»9000  01 
l.**9COO  01 
I .*79000  01 
1. *09000  01 
1 .*99000  01 
1.709000  01 
1.719000  01 
1.779000  01 

1.799000  01 
1.749000  OJ 

1.799000  01 
1.7*9000  01 
1.779000  01 
1.709000  01 

1.799000  01 

1.009000  01 

l.aiooDo  01 

1.029000  01 
1.099000  01 
1.049000  01 
1.099000  01 
1.0*9000  01 
l•«79000  01 

1.009000  01 
1.1199000  01 
i.OOOOOO  01 
1.919090  01 
1.920000  01 

1.999000  Ol 
1.9*9000  01 
1.9B9000  01 


I .000970  IIJ 
1.00*240  09 

1.091900  09 
1.09*279  09 
1.09*970  09 
1.099*90  09 
1.192*10  09 
I.I09I40  01 
1,107070  09 
t.tlOOIC  09 
1.119340  99 
l.l loOHO  09 
1.110*10  09 
1.121040  09 
1.1242*0  91 
1.12*970  09 
1.129*70  99 
1.1921*0  09 
1.199090  99 

1.1) 7*91)  09 
1.140)90  09 
1.142949  09 
I. 1499*0  03 
1.(40110  09 
1.190*90  99 
1.199170  09 
1. 199**0  03 
1.150110  OJ 
1.1*09*0  09 
1.1*2929  OJ 
1.1*927:  03 
1.1*7990  03 
1.1*90*0  09 
I.I72C99  09 
1.174200  09 
1.17*420  09 
1.176920  09 
1.1009*0  09 
1.1029*0  09 
1.104910  09 
1.10*410  09 
1.100250  09 
1.190090  09 
1.1917*0  09 
1.199449  09 
l.l (9050  09 
1.14**00  09 
1.190090  09 
1.199:20  C9 
I.200OV0  09 
1.202100  09 
1*209*20  09 
1.204900  09 
1.209*00  09 
1.20*710  09 
1.207*70  1)9 
1.2009*0  OJ 
1. 21)4970  03 

1. 2) 07(0  09 
1.211990  09 
I.21I9ID  09 
1.212990  01 
1*212720  03 
1.219020  09 
1.919210  09 
1.219470  09 
1.219490  09 
I.2IJ490  09 
1.219970  09 
1.219290  OJ 
1,919010  09 
I.9I2T2C  03 
1.212940  09 
1.211000  09 
I.2IIJ4C  09 
1.210720  09 
1.210029  09 
1.209290  01 
1.200970  09 
I.2C7420  03 
1.20*400  09 
l.20i>29()  09 
1*21)4100  09 
1.202090  09 
1.201400  09 
I.2000b0  09 
1.I90940  03 
1.19*940  09 
1.199270  OJ 
1.1(9920  09 
1.101*90  09 
t. 1097*9  09 
1.107790  09 
1.1(9720  03 
I.I09S0O  09 

1.1790(0  09 
1.I7**00  09 

1.171710  09 
1.1(0400  09 

If  190010  09 
1.199090  09 
1.1(2090  09 
1.140940  09 

1.1*2960  09 

1.119900  09 
1.192400  09 
1.129000  09 
1.1204*0  09 

I.II0I9O  09 

••110*90  09 
1.10*090  *9 
t.(0*9*0  *9 
1,099020  09 
1.09*020  09 
1,0909110  09 
I. 00*900  09 
1.002790  09 

1.07*040  09 
1,074900  09 
1.070020  09 


I.SOOJOO  02 
1.970790  02 
1.979210  02 
I.97009O  02 
1.970040  02 
1.977400  02 
1.97*000  02 
1.97*910  02 
1.9797*0  02 
1.979220  02 
1.97*700  02 
1.57*200  02 
1,573790  02 
l.bJJJOa  02 
1.972*90  02 
1,972990  02 
1.97220U  02 

1.571920  02 
l.»7t<.90  02 

1.971920  02 
1.971990  02 
1.971)90  02 

1.571920  02 
1.971990  02 

1.971920  02 
1.971720  02 
1.972(00  02 
1.572990  02 
1.972790  02 
1.979JID  02 
1.979920  02 
I.974C20  02 
I .575410  02 
1.57A90O  02 
1.5772*0  02 
I.J70370  02 
1.570963  02 
1,990093  02 
1.502203  02 
1,509770  02 
I.909.00  02 
l.bOTloq  02 
1.50901)  09 
1.590990  02 
I. *99090  02 
1,599910  02 
I,b97*»-)  02 
1.600190  02 
I, *02 740  02 
I • *094 70  02 
l.*ao930  02 
I. *11920  02 
I.4I4440  02 
1.017700  02 
I. *21090  02 
I. *2**20  02 
1.420200  02 
|.*9200J  02 
I.OJOOIO  02 
I .*40090  02 
I.04429O  02 
1 .*40*40  *2 
1.*99I20  02 
1.B97744)  02 
1.0*2490  02 
|.*«7380  02 
1.0724I0  02 
I .*77*70  02 
l.0*20«O  02 
••*00290  02 
I.O9I09O 
l,*9**OI> 
1,702*40 
I.74032O 
i.714940 
1.720400 
1,72*790 
1,799190 
1.799*70 
1.74*910 
1.7590*0 
1.759*40 
1.7**940 
1.77*0*0 
1.7012*0 
1.70*990 
1.79*090 

1. 009900 
I .01 1290 
I ••10900 
I.*2u030 
1.0J477O 
1,042*11)1 
1.050990 
1,099)  7i) 
1.2*7400 

I.0B496O  02 
1*092910  02 
1.001990  02 
1.9102*0  02 
1.9190*0  02 
).*270*O  02 
1.99*010  02 
1.949790  02 
1 ,954090  02 
1,969990  02 
1.979090  02 
1.902900  02 
1.991960  02 
2.000070  02 
2.010220  02 
2.019*20  02 
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f.ajaaoo  a 
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(•aiafgc  as 

t«  0109  so  g.« 
t*ooaib->  03 
itOoiar.ii  03 
«*a«971.U  02 
a*«IT9«.g  02 
«»9a«140  02 
0*»2094.i>  02 

a.iriasa  gz 

0,722990  02 
9,aT39a)  02 
9,t?40a0  02 
••9t9o7u  02 
f.kzaaos  02 
9, *77000  02 
«,«2rT23  02 
9,3701 <0  02 
«,32092il  02 
9,279020  02 
9,230190  02 
9,100010  02 
9,13l9i0  «2 
••002300  02 
0,031170  02 

а. 024130  02 
••009213  02 
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•,499013  02 
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fl,l3c21C  02 
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7,910373  02 
7,277310  02 
7, 930720  02 
7, 7C*b;o  32 
7,79*010  02 
7,713910  02 
7,274343  02 
7,6393>C  32 
7,996910  32 
7,362693  07 
7.921930  02 
T,42*7t0  02 
7,*4016C  02 
7,413330  32 
7,J7B0eO  32 
7.2437C3  02 
7,JI0lgo  02 
7,277093  02 
7,2**723  02 
7,213093  07 
7. 102093  02 
T«19I79C  02 
7,I22I1C  02 
T,0«32SO  02 
7,066170  02 
7,037693  02 
7,011000  02 
6,9«907C  02 
0,090993  02 
6,03947C  02 
6,OII033  02 
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2,146220 
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2,701110 
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160-01 
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.0-01 

23-31 

30-01 
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6,900110-02 
6*679200-02 
6,690690-02 
C, 6262 00- 02 
6*602323-02 
6*379a90-02 
6,39»773-02 
6*133090-32 
6*310790-02 
6*299620-32 
6*267390-02 
6.246203-02 
6,229*10-02 
6,204990-02 
64164930-02 
6,169270-02 
2, 1 49060-02 
6*126890-02 
6* I oat  70-32 
6*0«9B4i1-32 
6*071030-02 
6*094160-32 
6*0367«D-02 
6*019730-02 
6*001000-02 
0*906970-32 
6*970443-02 
6,964610-02 
»,9390aO-02 
••923040-02 
6, 900090-02 
6.0V4S2  >-32 
6,079640-07 
9, 066733-32 
•••al6j3-){ 
6,  0)OJ*->- 02 
6, 626043-02 
6.612013-02 
6, 799243-02 
6, 766720-02 
£,77*463- 32 
6,7624,3-02 
t,  7601  7(1-07 
6,739143-32 
3,727090-32 
t, 716793-92 
1,706970-32 
9,696370-32 
£,62601 3-02 
6,67*663-02 
6,7v*V40-32 
6,6667*3-02 
t.64676i>-02 
£,636*73-07 
6,  6,  7*  to  *02 
9*0 I 0963- 02 
9,b09<>3i)-O2 
6,601*60-02 
9,6932  t.3-02 
9,60)160-02 
6*677300-02 
6, 9o 9640- 32 
6,962113-32 
6,694073-32 
9,647770-02 
1.6*0060-02 
9.9)41 00- )2 
9, 927643-0? 
9,921193-32 
9,614933-)2 
9,900403-02 
9,903010-92 
9,407300-02 
6, 491793-32 
£.606370-02 
9,401193-02 
9,476090-02 
9,471100-02 
:,4o6433.02 
••461033-32 
6,467303-02 
6,463000-02 
£,440920-02 
9,444910-32 
6,441040-02 
9,437313-02 
9,413720-02 
9,430260-02 
9,426940-32 


4,OOMi6l^OI 
4,300760-01 
6,069140-01 
4,0«9700-OI 
4,034670-01 
6,019030-01 
6, 0062)0-01 
3,990000-0l 
3,976700-al 
3,962920-01 
3*940300-01 
3*939923-01 
3*922770-01 
3*909990-01 
3*9«7ion-oi 
3*064690-01 
3,072493-01 
3,060420-01 
3,040600-01 
3,0)7003-01 

I, 029603-31 
)*OI442'3-OI 
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3,792640-01 
3,702060-01 
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). 711910-01 
3, 722493-01 
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3,70,113-ai 
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I. 666*20-31 
3,077643-01 
3*669*23- g I 
3,61.  1 1 73-01 
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3.6*61 73-al 
s.uS/^ai-gi 
3*624033-01 
1*627360-01 

I. 616093-01 
3,307930-01 
3,600930-01 
3,694090-01 
3,)o73*0-gl 
3.6*077  3-31 
3,)7*360-<3t 
3.366070-01 
3. )ul933- Jl 
),))992'1-0I 
3.990393-01 
3,)**3IO-OI 
3,637710-01 
3,933210-31 
3,6?707Q-CI 
3,322663-01 
3,917660-01 
3,912690-01 
3.9077)0-01 

3.3) 3000-01 
3,*9e3ao-oi 

J.  *93690-01 
3, 409609-01 
3,409230-01 
3.44107O-01 
), 477033- III 
1,471390-01 
3,469263-mI 

I, 4066*0-01 
3,461030-01 
3*490413-01 
3,496010-01 

3.4) 1700-01 
3,440*90-01 
i.64639D-01 
3,4*7300-01 
3,439,60-01 
3,43606  3-01 
3,433970-01 
)« *31290-01 
3, *20790-01 
3,42630 0-01 
3,423943-01 
3,421660-01 
3,419470-01 

J, 4l737»-ai 


4, 064 700-02 
4,360003-02 
4,1169670-02 
4,09ll9't-12 
4,  0460313-02 
4,042600-02 
4,030460-02 
4,034410-02 
4,830491}- 02 
4,026970-02 
4,032700-02 
4.019070-02 
••016440-02 
6,01 1 090-02 
4,000410-02 

4,001600-02 

3,990430-02 

3,999290-02 

3,992130-02 

3,909000-02 

I, 906100-02 
3,9031 00-02 
3,900 330-02 
3,977930-02 
3,974000-02 
3,972130-02 
3,969610-02 
3«9o6963-02 
3,964490-02 
3,962000-02 
3,994610-02 

3.9) 7270-02 

3.9) 4903-02 

3.9) 2  740-02 
3,960960-02 

J,  v4H*2.)-02 
1,046133-02 
3.94*203-02 
3,942290-02 
3,940330-02 
3*930*30-02 
3,936960-02 
3,934740-02 

I, 932960-02 
3,031220-02 
3,92962:3-02 
3,927860-02 
3*«2624')-02 
3,424666-02 
3,9331 3C-02 
3,921610-02 
3,920140-02 
3*910710-07 
3,917310-02 

J, 9I694i3-02 
3*914610-02 
3,913320-02 
3,912060-32 
1,910020-02 
3,909620-02 
3,900490-02 
3,907310-02 
3,996213-02 
3,909130-02 
3,9o400i3-02 
3,003060-02 
3,902070-02 
3,901103-02 
1,990170-02 
3,099263-02 
1,090370-07 
3.0975IO-02 
1, 096600-02 
3,099000-02 
0,099100-02 
3,094140-02 
3,0936ID-02 
3,892900-02 
3,0022l0-02 
3,091990-02 
1,000910-02 
3,090290-02 
l,009TOt>-02 
3,009170-02 
1.000970-02 
3,000040-02 
3,007930-02 
3,007033-02 


3,09922U  01 
3,99421(1  03 
3,4992 10  03 
3,499200  04 
3,V9«20U  03 

I, 999200  03 
4.999199  03 
3,999|4(.  03 
4, 999 I HO  04 

4.999160  03 
4*999170  03 
3*900170  03 
1*994| 70  03 
4*999160  04 
3*999160  03 

4.999160  03 
3,999IS0  03 

3.999140  03 

3.999140  04 
3,949110  03 
3,44913(1  03 
3,909130  03 
3,999120  01 
3,999  I 2i3  03 
3,999|IO  03 

J.  999110  03 
3,909130  03 
3,999100  03 
3,999100  OJ 
3.99409(3  01 
3.997090  03 
3.4  99  3110  OJ 
3,0970*0  03 
3.999073  03 

3.99) 070  03 
3.9990b0  03 
3,99,g(>0  03 
3, 099060  03 
3.99909  1 OJ 
3,9990613  31 
3,9970*0  0) 
3,9970*0  03 

3.99) 030  03 
3,949030  03 
3,909020  UJ 
3,999020  03 
3,999020  01 
3.499A10  03 
3,979010  OJ 
3,999000  01 
3*999000  03 
3,99199b  03 
3,994990  Ol 
3,99»960  03 

J,99a969  03 
3,99l»970  03 
J.9VV97()  03 
3,9«A<i60  03 
3,990960  03 
J,9«n960  03 
3,998960  OJ 

J.49O940  03 

3.998033  03 
J,998910  03 
3,998920  03 
3,99a920  03 
3,998910  03 
3.99a«IO  01 
1,999910  03 
4*99«<:0O  03 
3, 998930  03 

I, 99A890  0.1 

J, 99H«9i3  03 
],9986*0  03 
3. 998080  03 

3,990270  U3 
3,998870  03 
3,998060  03 
3,990860  03 
3,99a«60  03 
3,998860  03 
3,998840  03 

3,9988J0  01 


716660  06 
718234  06 
719790  09 
721240  09 
7226NO  06 
724070  09 
729*30  09 
726740  06 
728000  09 
729220  06 
730400  06 
731940  09 
732630  09 
7J36«J  09 
736690  09 
719660  09 
73o980  09 
737*60  06 
730304  09 
7391 ao  09 
719860  09 
74098(3  09 
7*1360  09 
741904  09 
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743074  09 
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1,000074  03 
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1,4-92)0  02 
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1,472020  02 
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1,493394  02 
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6,142430-09 
1,126330-04 
1,794760-0* 
2,399610-04 
3.096964- 04 
6,413440-34 
9,427100-04 
7,297990-04 
a. 024444- 04 
t,O4079O-«1 
1,374I6I>-03 
1,729 790-03 
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2,937013-03 
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1,631244-01 
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1,631370-01 

1,631444-01 
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1,631770-01 
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1,026234  04 
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1,029864-01 
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1,831370-01 
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1,6330*0  09 
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OOOU  00  I.VO9W70  03  1.9*32*0  02 

•VOon  00  I.0I3V2J  03  I • 9x0293  02 

*3330  00  1.011930  03  1.0*7220  02 

«<IOUO  00  I.OI29HO  03  1.0*9490  02 

*1300  30  1.0I*C9C  03  1.970770  02 

*0J3W  00  1.019290  03  1.072390  02 

*O0O!>  OO  1.019*70  03  1.973903  02 

•U00i>  00  t.UI77*l)  01  1.979110  02 

*O0tlC*  00  I.0I9OCO  03  1.979920  02 

*36  00  00  l.020««l>  03  1.9770  30  02 

*■3000  00  1.021470  03  1.9799*0  02 

«30U3  00  I. 023393  03  1.979990  02 

.OOOU  00  1.02*090  03  1.900020  02 

*VOtt3  00  I.32940C  03  1*901713  02 

•0303  00  1.020120  03  1.903*90  02 

•VOVO  00  1*029010  03  I.dOSIOO  02 

*U0U3  03  1.031990  03  1.3939*3  02 

*0U3U  00  1.333330  03  1.90*190  02 

*3333  03  1.U39230  V-1  1.90*990  02 

•1300  03  1.017130  01  1.3**000  02 

•3330  Oq  I .0130*0  01  1.909130  02 

•3030  00  1.0*1030  03  I.9393I'3  02 

«33uU  03  1.3*3370  03  1.909*20  02 

• 333')  00  1.0*9191)  03  1.909**0  02 

•J33U  00  1.0*7200  03  t.SS9**0  32 

*u03li  00  t.0*9«9C  03  1.9093*0  92 

*3330  30  1.091*73  03  1.909233  02 

• 3001)  33  1.093V2D  03  1.91904O  02 

*3000  00  1.39*210  03  1.9n*000  02 

*3031)  00  t*09ti:«O  03  I.9449I0  02 

«OOOU  00  l.0*9VIU  01  l•;H«|2<)  02 

•0333  00  l.0(33IU  03  1.9030  1')  02 

•0330  03  1.3*9190  03  1. 943*  Cl)  02 

•3300  00  I*0ru220  03  1.94299)  02 

*0000  CO  1*370710  03  1.9«I2*I‘I)  02 

• gooo  03  I.07324U  0.1  1.901041)  02 

40000  00  1*  079790  03  1.9>ll**l)  02 

• 30Ut)  00  1*074370  03  1.900920  02 

•OOVO  00  1.020970  03  t.9403*3  02 

• OCCO  00  1.393*00  03  I.97973CI  02 

«OtOU  03  1.3292*0  03  1.973210  02 

• 7C00  00  l.kObOlJO  03  1,97**30  32 

•9300  Oo  I.09I920  03  l•*7*3•0  02 

• 30U&  OO  1.09*270  03  l,-j/7*<)  02 

40330  03  l*09o9TC  03  1.97*001)  02 

*00l>i3  00  l*9«.«*9C  03  1.97*310  02 

*3030  30  1.102410  33  1,9797*1)  32 

*0300  00  1.1091*0  03  I. 97*220  02 

*V\03  00  1.1(7*73  01  1.97*703  02 

*3330  OO  I.IIOt'lU  03  1.97*230  02 

•0«^0  00  t.ll3J*C  03  1.973730  02 

*3000  03  1.II4C2C  01  1.973300  02 

*0330  03  I.II041C  03  1.9720VO  02 

*3003  00  1.1211*3  03  1,972933  02 

*j033  00  1.I2*2*C  03  1.9722UO  02 

*3000  00  1. 12*070  03  1.971020  02 

*3300  00  1*17(070  03  1.971*00  02 

•uCOw  00  l*l323tD  03  1.971920  02 

•0*03  00  1.139033  03  I.97130U  02 

4003C  00  1.137*00  01  1.971330  02 

«)3UV  00  1.1*0330  03  1.971320  02 

• 0001)  00  t.l*2V«U  03  1.971300  02 

•0000  00  l•l•99*C  03  1*971920  02 

•0303  00  1.1*4110  03  1*971720  02 

*0030  00  1.193*90  03  I.972COO  02 

*3030  OO  1.I9J17C  03  1.972390  02 

•30.0  00  t.ll^tkO  03  1.972703  02 

*0031)  00  I.I901IC  03  1.973310  02 

«O00J  00  1. It  09*0  C3  1.973020  02 

*0073  00  l.UOOiD  03  1.97**20  02 

•3*30  vO  l.t*927C  V3  1.979*10  02 

*u003  00  I.K7903  03  1.9763CU  02 

•0304  DO  t.UVOtO  03  1.977200  02 

0*033  01  1.I720«0  03  1.970370  02 

l*xOU  01  1.17*200  03  1.97C900  02 

2**0D  01  1*170*20  03  1*940090  02 

3*000  01  1*170920  03  1*942260  02 

• «U0<7  01  l•lli09«D  03  1*9*3770  02 

9*OuO  3l  1*1029(0  03  1*909*00  02 

v*330  01  1*10*910  03  1.907190  02 

7**03  01  1*10**10  03  1.9*0010  02 

04C3W  01  1*100294  03  I.SCOOOO  02 

9«COO  01  1*100030  03  l*9V30«0  02 

0*003  01  l*l«17t.3  03  I.9V9313  02 

l«00i)  01  I*I93**0  03  1*997600  02 

2*040  01  1*199093  03  1*600133  02 

3*uOU  01  1 *190600  03  1*V027«0  02 

• •OUi)  01  1*190090  OS  IfOdOOTO  02 

**<:03  01  1*199920  03  1.1,00334  02 

*4444  01  1.200090  03  1.6M320  02 

7*400  01  1.202100  03  1.9l*««3  02 

0*444  01  1.203*20  03  1.617700  02 

9*004  01  I.204000  03  I. *21090  02 

J*J03  01  1.2090*0  03  1,62*620  02 

1*000  01  1.200710  03  l.b20200  0? 

2*043  41  1.2076 70  03  1.632CS3  02 

3*0UU  01  1.204S6C  03  |.*360ia  42 

• 4UUU  01  1.209340  1)3  1.6*0090  02 

9*000  01  1.210120  03  l.u**2W)  02 

6*000  01  1.210790  03  t.6*M6»0  02 

7«903  01  laillJOO  03  I.99J123  02 

0*400  01  1.2II9I0  03  1.6677*0  02 

9*000  01  1.212390  03  1 .6(>2*«0  02 

0*040  01  1.212720  03  1.6*7303  02 

1*000  01  1.213020  03  1.672*10  02 

2«b03  01  1*213230  03  1*677973  02 

3*000  01  1*213370  03  I*9«I2«60  02 

• •000  01  1*213*30  03  l**<«4290  02 

•9004  01  t**13430  63  I.6VI0M*  92 

99000  01  1*2 13370  03  1*60*640  02 

369000  01  1*213230  03  |•7024•3  02 

76000  01  1. 213011)  03  1*704320  02 


0*20«06l>>03  1*639000^01  1*027*60  00 

9.94241O-03  I.OSSSTO-OI  1*0276*3  00 
!• 171 200-02  |••J9600-at  1*027740  00 

1*399760-02  I*6397*U-01  1*027400  00 

1*990320-02  1 •639090-31  1*0279*0  00 

l*7«996(b-02  1.639070-31  ) *02 7990  OO 

1*990120-02  1*639010-91  l*0279|0  00 

2*220990-02  1*639660-01  1*027020  09 

2* *60960- 02  |•63»«^I>-0I  1*02  7670  00 

2*709620-02  1*639100-01  1*027670  00 

2*0673*0-02  1*63*600-01  1*027210  09 

3*233243-02  1*63*190-01  1*026640  00 

3*907(20-02  I *43 1920-01  1*026*90  00 

3.704C60-02  1*632740-01  1*026030  00 

6*076 0*0-02  1*631931^01  1*029900  04 

*•370*10-02  t**309v0-0l  1*02*090  00 

*•670794-02  1.C29474-0I  1*02*210  00 

*•976990-02  1*624660-01  1*023*60  99 

9*247490-02  1*627330-91  1*9226311  09 

9*402440-02  1*629470-01  1*021720  00 

9* 922*00-02  1*62*290-01  1*0207*0  00 

6.2*9990-02  |•*^2S43-0t  I•0t9•73  00 

6*9716*0-02  1*6207*1^01  1*010930  00 

6*9000IDr02  1*616760-01  1*917300  09 

7*231940-02  1*616690-01  1*019960  00 

7*9*6«40>02  1*616*00-01  1*01*940  00 

7*499(90-02  1*612010-01  1*013090  00 

S*23*<00-02  1*609*40-01  1*011920  04 

0*669260-02  1*606610-01  1*090090  00 

4*90*370-02  1*603090-01  1*006090  99 

9.23646U-02  1*601020-01  1.006290  09 

9*972290-92  1*997903-91  1*00*300  00 

9*904(90-02  1*99*630-01  1*002260  90 

1*923390-01  1*991213-01  1.900130  09 

l*09«t2O-91  1.987620-01  9.476990-01 

1*046960-01  1*603690-31  9.999700-01 

1*120670-01  t.940000-01  9.931*90-01 

1*192380-01  1*679990-01  9. <40*290-01 

l.lOSolrO-Ol  1.971763-01  9*640110-01 

1*21*940-01  1*967*10-01  9«49J03I)-01 

l•^•46ll>-0t  1*962920-01  9.62902U-0I 

1*27*973-01  1*994203-01  9*796090-01 

1*303790-01  1.993*90-01  9.7*6260-01 

1*332290-01  1*9*4963-01  9. 73992.1-01 

1*3*01*0-31  1*9*3*93-01  9*703640-01 

1*367320-01  1*936200-01  «.u71370-0l 

1**13790-01  1*932923-01  9.63797(>-0l 

1**39340-01  1*927*33-01  V.CO37IO-01 

1*46*233-01  1.921603-01  «.:>*4960-01 

1**64210-01  1*616430-01  0.9J26IP-01 

1.611323-01  1*910130-01  9.499703-0I 

1*933910-01  1.904093-01  9**961*0-01 

1*99*7*0-01  1«*9703[>-0I  V**l96bl)-01 

t*9790»0-0l  1. *91933-01  9.3603*3-01 

1*99*320-41  t**B920O-0t  9*3*0270-01 

1.  c 12970-01  1**76(.93-0I  9.299JV3-0I 

1.6297*0-01  I**7I9VU-0I  9.29776O-0I 

1*6*9470-01  1**(924I)~0I  9.219*00-01 

1.660640-01  l*«9e34J-OI  9*172333-01 

1*674760-01  1««913UI)-0I  9*126940-01 

1.64749D-01  1.444I43-01  9.04*120-01 

1.649(90-01  1.436973-0I  9.039130-01 

1.709420-01  1. *29*60-01  4.993*70-01 

1.716990-01  1**222*0-31  6.9*7230-41 

1.726940-01  I.4I477U-01  0.940*30-01 

I.731290-OI  1.447193-01  6.693000-01 

1.736720-01  l,3VV9J3-3t  8.«0U22n-01 

1.7*2930-01  1.3VI603-01  4. 79*47[)-0t 

1*7*96*0-01  1.3639V  )-OI  0.704093-01 

1*7*7920-01  1.37*110-31  4. *94740-01 

1.7*7490-01  1*3*0160— 31  6*609093-01 

1.7*6970-01  1*3(0190-01  0.999013-01 

1,7**760-01  1*392040-31  4.930990-01 

1.7*12*0-01  l.J*39o3-31  0.*977S3-0I 

1,736*20-01  1.339790-01  6. *06610-01 

t.7302v0-0l  I.327970-01  0.399140-01 

1*722000-01  1.310300-wl  6.3O347O-0I 

1.714130-01  1*311000-01  4.291910-01 

1.70*100-01  1.302(60-31  6*19932.1-01 

1.692740-01  1.29*290-01  6.1 **930-01 

1*6«OI70-4|  1*249690-01  «• 09*390-0 I 

1*66*243-01  1*277*70-01  4*3*l62i)-0t 

1*691120-01  1*260030-01  7.9467(0-1)1 

1.63*703-01  1.2(0973-41  7.939790-01 

1*617630-01  l*29210l)-0l  7.4427*0-01 

1.996130-01  1.243*23-01  7.429*20-01 

1.970(00-01  1.2391*0-01  7.776*63-01 

1«99C(  70-01  1.226660-01  7. 72332i)-u| 

I.S34I43-0I  1.210160-01  7.670180-31 

I.91044O-0I  1*209700-01  7.617073-01 

l•*e99VO-OI  1.2012*0-01  7.96*030-01 

1**99610-01  I.I9279D-0I  7.91107O-0I 

1.432920-01  1*14*370-01  7.496220-01 

l•*3«3*0-3l  1.179960-31  7.4099I3-01 

1. 379(90-01  1*1(7960-01  7*302990-01 

1.3**610-01  1*199233-01  7.3O0973-0I 

1*313910-01  l«1909ll>-31  7*2*8373-31 

I*26I23I)-U1  1*142620-01  7*  lVc.370-01 

1.247990-01  1*13*370-01  7*1**990-01 

1.213620-01  1*12*190-01  7*093030-01 

1*174793-1)1  1*117903-01  7.0*1710-01 

1*1*2400-01  1*1096*0-31  •*990*«P-01 

1*10*020-01  l«lul7Si)-3l  6.939690-01 
l*0a0*ll>-0l  1*093710-01  6*649330-01 

l*030((0-0l  1*069710-01  O.039I 10-01 

9*909*«l>-02  1*077760-31  6.769243-31 

9*911170-02  1*069670-01  *.7?9o0r-0l 

9*10*130-02  1*062030-41  6*690390-01 

6.69*6*0-32  1.06*2*0-31  6*o* I •40-0I 

6*277(90-02  1*0**920-01  6. 992490-01 

7.693703-1)2  1*036093-01  6.6447JO-OI 

7*«2*9(0-02  1*031290-01  a.*9u«9r>-OI 

6*991160-02  1*023710-01  c.**9970-0l 

6*992660-0^  1*0162*3-01  6**02*10-01 

6*109470-02  1*0046*0-01  6*396070-01 

9*6*3(60-02  1*001913-31  6*109993-01 

9*212640-02  9*942390-42  6.26*2(.0-Ul 

*•799(10-02  9*670*20-02  6.216993-01 

4*302*90-02  9*799390-02  6.17*310-01 

3.0*33(0-02  9*726620-02  6.I?992<)-0I 

J*342C*O-02  9*69491-3-02  6*0499*3-01 

2*916670-02  9.S696SO-02  »*0«2«9n-0t 

2.  *9*210-02  9.921*63-02  9.«v9*63-0t 

1*946370-02  9.49J410-02  S*99o66t)-l)t 

1*921(90-02  9.366660-02  9*9l«790-01 

1*09*923-02  9*320700-02  5*673100-01 

9.071770-03  9.299210-02  9*631670-01 

1*109603-43  9*1909  00-02  9*79113.1-01 

-1*134*60-43  •■l66*»l>-42  ».77u«»r»-oi 

-5*7902(0-03  9*09*660-02  9* 73091 0-01 

-1*0*92*0-42  9*031990-02  5.691320-01 

-1*509491>-02  6.96V92D-02  5*652230-01 


1*031690-01  3.999970  03  l•«6^470  09 
1*032360-01  3.999950  03  1*469193  OS 
1*032760-01  J.999960  03  1*666070  09 
1*0330*0-01  3*999960  03  I. *60913  09 
1*093190-01  3*999990  03  1**70100  OS 
1*033220-01  3. 999490  01  1*471690  09 
1*033120-01  3*999990  03  1*673160  OS 
1.012960-01  3.999940  03  I.474620  09 
1.032*00-41  3.9999*0  03  l.*76e*3  OS 
l•03|69O-0t  3.949930  03  l.«77*20  09 
1.031 I6O-0I  3*999930  03  1**70790  09 
1*030290-01  3*999930  03  I.SOOSOO  05 
1*029190-01  3.999920  03  l**8I20O  09 
1*027070-01  3*999920  03  I.SOOSOO  09 
1.026*00-01  J.999920  09  I.403040  05 
1.1)2*730-01  3.099910  03  I. *0*760  09 
1*022060-01  3*999910  03  1*6090*0  09 
1.020800-01  3*999900  03  I**0e070  09 
I. 010920-31  3*999900  03  l•«67073  09 
1*016090-01  3.999900  03  1**00020  09 
1*013370-01  3.999090  04  1**69730  09 
1*010*00-01  3.999090  01  I*«906t0  09 
1*007391^01  3.999000  03  I.49I440  09 
1.004090-01  3.999600  03  I.492243  09 
1.0005013-01  3.999060  03  1.493000  OS 
9.069610-02  3*999070  03  t**9373D  09 
0*9293*9-02  3.999070  03  I. *9**20  09 
9.6eoOOi>-02  3*999070  03  1**99  070  09 
9*0**60()-02  3*999660  03  1*499690  09 
4*799130-02  3*999060  03  1*696270  09 
9*751620-02  I.OO-ISSO  03  l**96030  09 
9*702000-02  3*999650  03  1**97390  OS 
9.650530-02  3*999450  03  1**970*0  05 
0.996990-02  3.9990*0  63  I **94300  05 
9.5*l0ai)-02  3.9990*0  63  1.496730  09 
9,48*130-02  3.999030  03  1**99(30  09 
9. *2*970-02  3.999930  03  I .*99910  09 
9.35*090-02  3.999930  03  1**99060  09 
9.301504-02  3.999020  03  1,900100  09 
9.237930-02  3.999020  03  t.S00*9O  09 
9.172020-02  3*999020  03  1.900790  09 
9.109I4O-02  3.999010  OJ  1.901000  09 
9*03697(^02  3.992610  03  1.901230  09 
0*967590-02  3.999000  03  1.901630  09 
0.497100-02  3.999000  03  1,901620  09 
0*929970-02  3,999600  03  1.901790  09 
4.799080-02  3.9997'>n  03  1.901930  09 
6.679790-02  3.999790  03  1.902060  09 
0.605594-02  3*999783  03  1*532174  09 
4.5307*0-02  3.999760  03  (*903270  09 

4.  *59270-02  3.999760  03  1.902390  09 
0.3792*0-02  3.999770  03  1.902*20  09 
6.3027*0-02  3*9vv770  01  1.902*70  09 
0.2296*0-02  1.9<»976a  03  1.502914  09 
0.1*0630-03  3.999760  03  1.9029*0  09 
4.071210-02  3.999763  03  1.502970  09 
7.993660-02  3.999750  03  1.632960  09 
7.91*130-02  3.999750  03  1.902994  09 
7.0306*0-02  3.099750  03  1*502990  09 
7.761310-02  3.9997*0  03  1.502960  06 
7.60*210-02  3.9997*0  03  1.902974  05 
7.607*30-32  3.999730  43  1.902960  05 
7.931024-02  3.997734  03  1.502950  05 
7.  *5906.1-02  3.999730  03  1.9029*0  09 
7.379(90-02  3.99V720  03  1.502920  09 
7.90460I3-02  3.999720  03  1.002910  09 
7.230594-02  3.999710  03  1.502900  05 
7.157070-02  3*999710  03  1*502900  05 
7*06*290-02  1*999710  03  1*502900  09 
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-1. 5845.1- 01  4. 779720-12  0.438? 71-01 

-1.8775‘j.1-J1  9.  7o7 701-02  3.031)573-01 

-I.  85H750  -01  t.  7s9921-'>2  3.*2  32ID-01 

- 1.6**200-01  6. 74435O-03  l.el691 )-OI 

-1.82VI51-01  5.73309  0-02  S.uO87b(>-0| 

- I. a 11721-01  fc. 722023-02  3. sU I 7(0-01 

-1.79  7)123-01  6.71  I I V)-02  3.59*910-01 

-1. 751491-01  9.70099U-02  1.3852OO-0I 

- l•7l>47JI)-^l  6. 4 932 10-02  3.5(1*33-01 

-I. 7*7au3-0l  9.580350-02  3.175211-01 

-I. 72*981- 01  £.4701 10-01  3.548930-01 

-1.7I20JJ-01  9.4*0*20-02  3.652780-01 

•1.693521-01  5,4609 31-02  ).i6q7 70-01 

-1.07*810-01  9. •« 1591-32  3.660901-01 

-I .036401-01  6.532980-02  3.6* >161-01 

-I .(3(141- 01  £.421720-02  3. 139660-01 

-I•el67u.>-1I  6.619060-32  3. 6Ja  370-01 

-1.696991-01  £.406(11-02  1.67572D-UI 

-1.576371- Jl  1.9983*1-02  3.521600-01 

-1.66*100-01  6.590301-02  3.518*00-01 

-1.631 C 71-01  £.982*41-02  3. 613*20-01 

-1.911*11-01  6.674771-02  3. 6086 7i- 01 

-I.489* 11-01  9.6(7291-02  J.i03H31-0t 

-I.(57C91-01  9.9U0001-02  J.499221-UI 

• |•(•4•(0-1l  9.9>299i>-j2  J.*v*72r-01 

-1.421501-01  9.9*9961-02  l.*<>0J3i-ul 

-I ■ 3982*1-01  9.939211-02  3.465041-01 

-I. 3r«(50-0l  b. 932(41-12  3**8I 901-01 

-I • 060030-01  t.62s261-02  3. *7 78*1- 01 

-U  12  6641-01  6.920031-02  3.*  7 I920-OI 

-1.302241-01  6. 913981-02  3.470091-11 

-I.2775C1-0I  £• 905 I VI- 32  3, *46371- 01 

• 1*262991-01  9.902381-02  3*. 4 2 761-11 

-I.227363-0I  £.*96831-32  3**592*1-01 


*•***991-02  3.999**1  03  t.9*6l*0  05 

*•*29391-02  3.999**0  03  l.5**380  09 

4.4I2S91-02  3.999450  *3  t.5«B«30  89 

4.396)70-02  S.999691  03  1.970990  0* 

6.380291-02  3.999640  03  1.973200  09 

*.3e*b30-02  J.999441  03  1.979921  09 

*•3*9*61-02  3.999**0  03  1.977990  09 

*•33**11-02  3.999*30  03  1.980200  OS 

««320)no-02  3.9*9*30  03  1.882970  06 

*.306090-02  3.999*21  03  1.90*980  09 

*.2923*0-02  3.999*20  03  1.907381  08 

*•278931.02  3.999*20  03  1.8097*0  *8 

*•2*99*1-02  3.999411  03  U992ITD  09 

6.263971-02  3.999*10  OJ  1.09*990  09 

*•2*0601-02  J.999400  03  1*997020  09 

6.229(*0-02  3.999*00  03  1.999*90  09 

*•21*970-02  3.999*00  01  l.uaiaOO  09 

6,20*980-02  3.999390  03  1.60*310  09 

6.193070-02  1.999390  03  1.006790  09 

6.I02630-02  3.999300  03  1.609170  09 

*.171061-02  3.999300  03  1.011991  09 

64161340-02  3.999300  03  l••l*OIO  03 

*•191071-02  3.999371  03  I.6I04IO  09 

6.1*10*0-02  3.999371  03  I••I0010  06 

•■131251-02  3.999300  03  1.621190  09 

6.121690-02  3.999360  03  l••23940  09 

6.112391-02  3.999390  03  1.629920  09 

6.101211-02  3.099JS0  03  1.680291  09 

6.99*330-02  3.999390  01  1.630970  09 

6.089611-02  3.909360  03  1.532070  09 

6.077130-02  3.999340  03  l.slSISO  09 

*•0*8830-0?  3.999331  03  l.bSTaol  09 

*.05v720-02  3,999310  03  1.639030  09 

4.092791-02  3.999330  03  t.641640  09 

••043091-02  3.999320  V3  l.6**OIO  09 

*,037*01-92  3.9993ZO  03  I.OOblOO  09 

6.030091-02  3.999311  03  I. *68280  09 

6.022061-02  3.999310  03  1.690370  C9 

6.016001-02  3.999300  03  I.69262J  09 

6. 009901-02  3.999300  03  I.OboaSO  09 

6.002190-02  3.999300  03  l.bSOOJO  09 

3.9959*0-02  3.999290  03  l.*90I90  06 

3.989111-02  3.999290  03  1.660300  09 

3.902011-02  3.999290  03  1.0*2100  09 

3.97**41-02  3.999290  01  l.***023  09 

3.970*20-02  3.999271  03  1.065830  06 

3.94*730-02  3.999270  03  l.**7890  06 

3.950471-02  3.909270  03  1.6*9310  05 

1.993161-02  3,9992*0  03  I. *70990  09 

3.967H3D-02  3.9992*0  03  l.*72031  09 

1.9626*1-02  3.999290  01  t.*7*220  09 

3.937181-03  3.999251  03  I.(7y770  05 

3.9J2031-02  3.9992*0  13  l.*77280  05 

1.926991-02  3.9992*0  03  I.u7h75u  09 

1.922060-03  3.999240  03  1.650173  09 

1.917241-02  ). 999230  03  1. *81941  03 

3.912531-02  3.999230  03  1.UH2970  09 

3.907923-92  J.9’)9320  93  1.M4I6U  09 

3.903*10-02  3. 919220  VI  t.b56«00  09 

3.899093-02  3.995213  01  1.58*593  09 

3.89**«1-02  1.999211  VJ  l.t>677*0  09 

3.890**0-02  3.995211  UJ  I .uHi)6*0  06 

3.885330-02  3*999230  Jl  1.489093  09 

1.852291-02  3.999200  03  1.490100  05 

3.078330-02  3.999193  V3  1.591163  05 

3.574**1-02  3.999190  31  l••>92783  03 

3.870471-02  1.994180  OJ  I .69JA53  05 

3.8*5971-02  3.99'IIi‘D  JJ  I.u9«461  09 

3.8*3391-02  3.993170  33  l.*9>2i>3  06 

3.059803-02  3.993|T1  oJ  I.u95993  09 

I. 86*331-02  3.99'J|71  01  t.0«5u61  09 

3.H929*r-32  3.9991X1  U.1  1.497120  05 

3.8*9421-02  J.bvqtd  QJ  |.4''79?1  08 

J. 8*o371-02  J.V94IJD  01  l■(9atao  06 

3.8*3191-02  3.999151  31  I .u48<993  39 

3.840081-32  3.9O9I40  gj  l.liOOtvO  09 

3.837010-02  1.3991*0  03  l.ubVHOI  05 

3.83408O-J2  3.9991 jg  jj  l.)00?7j  08 

3.931140-02  3.999131  03  I.7JJA21  09 

1.828293-32  1.S99110  33  1.730)21  05 

3.8255I0-02  J.9'*9|21  33  1.731181  Os 

3.822780-02  3.V99I20  03  I.UtajJ  08 

3.520113-32  1.999111  31  I.73|jnO  05 

3.017501-0?  3.999)11  03  1.701731  05 

3.ni4941-J2  3.9)9113  jJ  1.70M«3  05 

1.5 12**1-32  1.6991  JO  03  1.70I'I31  05 

3. 810000-02  1.999133  OJ  l.70194>  05 

1. 807511-12  3.)9(J)1  31  1.7319*1  06 

3.8J527>)-j2  3.999091  01  1.701901  O'l 

3.5029HJ-32  1.9.9303  31  I.7JI431  36 

i,5J375Iv-j2  1.999141  oJ  1.7)1721  06 

I.  768643-02  3.999071  3J  I. 701693  06 

J.  794*21-02  J..29J70  3J  l.rOl.SI  08 

1.7). 131-02  1*9.9041  Oj  1*731221  05 

3.742291-33  1.999051  31  1.700*93  05 

3.793?9|)-32  J.9‘)<J0u1  31  I .'30  7.1  Oa 

1.7SH1J3-02  3.999063  oJ  I.Too^^l  05 

3.784*30-02  3.999050  OJ  1.7001*3  05 

3.78*5*1-02  3.9990*1  OJ  loVOdOD  05 

I. 7(11743-02  3.9990*0  03  1.499.41  05 

J. 7H0940-02  3.9)9030  03  l.bV9360  05 

3.77.21J-U2  3.999033  03  1.59*6*3  09 

3.7773I1-02  3.999020  u3  l.u98210  06 

3.775650-02  J.33902D  01  1,597750  05 

J.77.23D-J2  3.9)9323  OJ  I.b972ai  05 

J.)72r.*U-02  3,999310  OJ  1.495790  09 

3.771103-02  3.96951 > 03  1.69*273  O3 

3.749591-02  3.999000  03  1,*987*0  05 

I.  745115-02  1.999000  03  1.(95201  05 

3.745570-02  3.998991  J3  l.t-vobOl  05 

3.755270-32  3.995<I40  33  l.cO^SOO  06 

3.7(1903-02  1.990960  03  1.493*71  05 

3.7(2540-02  3.998991  01  1.492671  08 

3.7(1250-02  I.9969PIO  01  1.(92260  06 

3.759980-02  3.999973  OJ  I.OIOJI  06 

3.75O740-92  3.999970  03  1,590990  05 

J. 7875*J-J2  3.9989(3  03  1.(90153  09 

J.7‘j5J6U-0s  1.9999(1  01  1.469730  05 

I.  756211-02  3.996990  03  1.4890*3  09 

3.76*100-32  1.990951  01  1*460170  05 

J. 7830IU-02  3.998950  03  1.467710  05 

J.7‘jI95J-02  J.99B940  03  I.eBTOJI  09 

3.76092U-V2  J,«9B94n  03  t.4B(S50  05 

J.7*992[)-w2  3.99B93D  VJ  1.(05673  05 

3.7«8941-82  3.998930  OJ  1*45*991  96 

3.7*7991-02  J.9‘»B921  U3  l•(B«30U  0* 

1.7*7073-02  3.990923  83  l.(BJ621  09 

3.7*6101-02  3.9V091O  03  I.482940  09 

1.7*9.(10-02  3.991910  03  1.602241  09 

3.744463-J2  J.V98910  93  1.681580  05 

3.7*3(60-12  3.998900  03  1.(80900  06 

1.7*2853-02  3.998900  03  1.580230  09 


702 


•rov:ou  oi 

•TtVOOO  dl 
.729J0J  01 

•rjoooo  91 
.7*«00«  01 
.79*009  01 
.7**000  01 
.77*009  01 
.70*000  01 
■79*000  01 
•009000  01 
.019000  01 
.02*009  01 
.039900  01 
•S«9009  01 


7.310100  02 
7.277000  02 
7.24473C  02 
7.219090  02 
7.I020S9  02 
7.I917&0  02 
7.122IC0  02 
7. 093200  02 
7.0*9120  02 
7.037*99  02 
7.011009  02 
*.929070  02 
*.«9*000  02 
*.*39*70  02 
*.*11*30  02 


7*11 10  02  >l.201**»>01 
7*3970  02  -I.17*120>0t 
7*0920  02  -I.I90I3O-0I 
74*170  02  -I.i23*00>0l 
7*0320  02  >1.097*40-01 
002390  02  •1.0707*0-01 
110*200  02  -1.0*3090-01 
*10110  02  -l.01*7JO-*l 
*13030  02  -OvOtOSOO-Ol 
017*49  02  -9.01047O-02 
•2094O  02  -*.3*19*0-02 
•2*340  02  -9.0*21*0-02 
027*30  02  -■•701190-02 
■300IO  02  -*.«ti32O-02 
*330*0  02  -■•219770-02 


9.49I45O-02 
6.40*2 20-02 
9. *011*0-02 
6.*7*29D-02 
S.471499-02 
«.***S90-02 
9.4*2«*0-<l2 
0.490130-02 
9.493*70-02 
9.449960-02 
6.**«0*0-02 
9.442390-02 
fl.*J0T*O-02 
9.439300-02 
9.431*09-02 


3.499O3O-0I 
3. *92520-01 
3.449SIO-0I 
3.«**2IO-Ol 
3.4*32*0-01 
3.4*0200-01 
9.437**0-UI 
3.43*7*0-01 
3.432110-01 
J.4249T0-0I 
1.4271 10-01 
3.42*790-01 
3.422*70-01 
3.420200-01 
3.414ISO-01 


3.742 000-02 
3.741330-02 
3.740*10-02 
3.7394IO-02 
3.73*230-02 
3.730900-02 
3.  737*80-02 
3.737330-02 
3.  73*7*0-02 
3. 73*100-02 
3.73»«30-02 
3.739100-02 
3.73*990-02 
3.734100-02 
3.733*30-02 


•9*00*0  03 
.9*00*0  03 
.*«0000  03 
•990000  03 
•««ooro  03 
•*90070  03 
•**0070  03 
■9900*0  03 
•9900*0  03 
.9*0090  03 
.*««*90  03 
•9*0040  03 
.**0040  03 
.9«S04O  03 
•999930  03 


.*79970  00 
••TBVIO  09 
•*70290  09 
•*77*10  99 
•*7*«70  09 
•«T*330  09 
•*79710  09 
■*79100  09 
.*74900  09 
.*73*10  09 
•*73330  09 
•«727«0  09 
•*72200  99 
.*7I*«0  09 
•*71130  09 


( 011CM-ANCLE  6*lN  ■ I.OOUOjOOOOOOO  00  I 

I PITCH-4N0LC  *149  • *.*2047*9«7930-ir  R40IAN  | 

I I 


MOOCL  tOLUTIONO 


MOOEL  12 

PCINI 

PAtUunEO 


PO  B 2.*6900*t**«l03*20D  04 

PI  • 0.9 

P2  B |•13•*309^509034a00  03 
P3  • -2.IT9196199392ICIOO  00 

P4  ■ 0.9 


COO  B 3.4*72374422*0*9900-92 
col  a 0.0 

C02  B l•Jo*«4••S2l5^7370ll  00 
C03  B 0.0 

CO*  a l.*00*900*2A99*0100  03 


PIT  fUROh-  3.0931«909002l4ai0D-09 


MOOCL  12  POUNO  TO  DC  BEIT  PM 


LtPT  CbfcPPICIEklSt  nv  LEAS1  99UARE  DISTANCE 


CLA0»0. 306*3992  1299**930-02 
CLA  a U.*377**a949dOI02a3  01 
clan— 9.*9a97*2*l*Hl72t30  09 
EAPNb  0.20*3902**44*0*3*0  01 
CLOB  0.0 


eSTIPATCO  SPCCIMC  POEL  C0NSum;>T1CN  b 2. 92  7323  1*«*  32  90-0  T LBP /t  P T-LHP  PSEC  I /SEC 


PATH  PEPPOKMANCE  ANALTSIS  1TE4ATICN  NO.  • 
(altitude  ANO  AiaSPEEO  ASSUME*  CORRECT! 


path  PCRPORMANCE  SUalTERATIUN  1 


TIME 

isecsi 


ALtr 

IPI 


DE 


AIRSPEED 

IPT/SEC! 


CAMMA 

(RAO! 


CL 


CD 


(PT 


PCbER 

-LiP/SCC! 


•0 

000 

000 

03 

4*73*0 

02 

8 

142*30-09 

•400000-02 

000 

000 

*3 

4670*0 

02 

1 

120330-94 

•000000-02 

000 

040 

03 

4**320 

02 

t 

79*7*0-04 

•090000-02 

00  J 

00  D 

03 

4647*0 

2 

3699IO-04 

•300000-02 

C09 

OOD 

33 

46*290 

02 

3 

99*960-94 

*000000-02 

000 

000 

03 

474100 

ot 

4l3*«0-04 

•000000-02 

ooc 

000 

03 

471100 

02 

5 

027100-04 

•OOOOOD-OI 

• aoooiD 

03 

*72020 

02 

7 

2*7S*i>-44 

•200000-01 

00( 

01  D 

03 

4729«0 

02 

• 

S2444O-04 

«43|>000*tf| 

004 

gio 

03 

473060 

92 

1 

0407*0-01 

•000000-01 

ooc 

02C 

OJ 

4796*0 

02 

1 

374160-03 

•20009>-0l 

00( 

033 

03 

■*77910 

02 

1 

72*7*0-03 

■ O3OO0IN-0I 

go( 

040 

03 

*7*310 

02 

2 

107470-03 

«00^>0l>0*D| 

ooc 

050 

03 

461110 

oz 

2 

SO  7 CIO- 03 

•403300-01 

ooc 

C70 

03 

•020*0 

02 

2 

*20290-03 

*100000-01 

ooc 

lie 

03 

02 

3 

635C2D-03 

*O0OOOJ*O| 

00( 

160 

01 

4699IJ 

02 

4 

H26ISD-03 

•aoifOuD-oi 

•003220 

03 

*93390 

02 

s 

*00170-03 

•*03000-01 

*00< 

300 

03 

496740 

02 

7 

099320-03 

•430000-01 

• 00( 

joa 

03 

600070 

02 

6 

20**60-01 

•400000-01 

«000 

910 

03 

904170 

02 

4 

4424ID-01 

••ooooo-ot 

•000**0 

03 

90*100 

02 

1 

171200-02 

•040000  00 

00 

00 

03 

41  2 0*0 

02 

1 

39*7*0-02 

•143000  00 

00 

00 

03 

919*20 

02 

1 

99*320-02 

■2«OOCO  00 

00 

03 

41**90 

02 

1 

7699*0-02 

•3.400D  00 

00 

40 

03 

9232*0 

02 

1 

0*0120-02 

.44J001  00 

00 

*0 

03 

92*030 

02 

2 

2209*0-92 

.940300  04 

00 

20 

03 

9102*0 

02 

2 

4*09*0-02 

•••3000  00 

00 

20 

03 

933*00 

02 

2 

70**20-02 

•740000  00 

00 

90 

03 

93**30 

02 

2 

**73*0-02 

•040000  09 

00 

3D 

03 

93*060 

02 

3 

233200-02 

•940430  00 

00 

5D 

03 

942*00 

02 

3 

907020-02 

•040000  00 

uo 

to 

03 

949**0 

02 

3 

700GVI3-02 

■I4000B  00 

00 

20 

03 

940**0 

02 

« 

07*C*^02 

•244030  40 

00 

70 

03 

9513*0 

02 

4 

370410-02 

•340000  09 

00« 

*0 

03 

S93900 

02 

4 

*70750- 02 

•440000  00 

00 

30 

03 

99*4*0 

02 

4 

*7*5*0-02 

•94*000  00 

00 

30 

03 

990030 

02 

9 

297490-02 

•*40000  00 

00 

TD 

*3 

9*1 0*0 

02 

9 

*020*0- 02 

.740030  00 

GO 

70 

03 

9*3240 

02 

9 

G224UO-02 

.940030  04 

01 

20 

03 

9o92«0 

02 

* 

249990-02 

•040000  00 

01 

30 

03 

9*7220 

02 

* 

971940-02 

■040000  00 

01 

00 

03 

96*090 

02 

9 

*00910-02 

•140000  00 

01 

40 

OJ 

970770 

02 

7 

231900-02 

.244000  00 

01 

00 

09 

5723*0 

02 

7 

004*00- 02 

•340000  00 

01 

7D 

03 

973*00 

02 

7 

099C9O-02 

•444000  00 

01 

4D 

03 

979310 

02 

m 

234000-02 

02**90  00 
02*900  00 
02*9*0  00 
02*990  00 
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1*016300  41  1*174194  03  1*9/6960  31 

1*024030  41  1*17*420  03  1*990090  02 

1*034400  01  1*179920  OS  1*982260  02 

1*044041)  01  l*IOO»aO  93  1.99377J  02 

1*094040  01  l•l•^96C  03  1*989430  02 

1.06*300  31  1.18*914  33  U98719U  02 

1*074000  01  1*106*10  03  1*889010  Ot 

1*026004  01  1*188294  03  1*963993  02 


9*142630-09  l*«300o0-0l  1*025100  00 

1*128330-06  1*630133-01  1*029160  03 

I.796760-44  I.6J020O-0I  1*928180  00 

2*3998111-0*  1*6)0270-01  1*029220  00 

3.05u9mi-0*  1*630340-01  1*429270  00 

4.4l3**l>-0*  1*630470-01  1*029380  00 

8*827180-4-  l•*J0*03-0l  1*329430  40 

/•26799D-0*  1*630730-01  1*029910  00 

0*024*40-44  1*634060-01  1*029990  04 

1*040794-03  1*630964-01  1*329074  00 

1*374160-01  1*631260-01  1*324430  00 

1.729790-03  1*631400-01  1*029683  00 

2*147474-03  t*63|71I>-01  1*0261  10  00 

2*907010-03  1*631964-04  1*026270  00 

2*920294-03  1,6321*0-01  t*32o6IO  40 

3*839020-03  I*t3298(>-0I  1*02-664  00 

6*626I09-03  1*632464-31  1*02*904  03 

9*600l7i>-03  1*633310-31  1*027120  00 

7*998320-03  1*633620-01  1*027324  03 

■•286964-03  1*633900-31  1*027490  )0 

0*942410-03  1*834190-01  1*027670  03 

1. 17120-02  1.634423-3I  1*027013  00 

1*396704-02  I.634980-4I  1*027010  00 

1*696324-02  1*634670-41  1*027674  04 

1*7649-0-02  1*634*60-01  1*027680  44 

1*99012(1-02  1**34630-01  1*027940  00 

2*220960-02  I. *34403-31  I.327C90  00 

2*4(.09c.4-02  1*6342*0-31  1*027740  00 

2*709*24-32  1,63362l1-0I  1*327*00  00 

2*9*7340-02  1*633904-31  1*327240  00 

3*233280-02  1.832974-01  1*02*910  00 

3*907024-02  1*632344-31  1*32*920  00 

3.706(94-02  1**31*00-01  l«02euc0  Oo 

4*076(40-42  1*630790-01  1*029923  34 

4*370410-32  1*629700-31  1*42*920  00 

4*670790-02  1**28690-41  1*02*240  04 

• *67e9r4-32  1*627494-01  1*32.1490  04 

6*f9749O-02  1*92*140-01  1*0226*0  00 

8*602080-02  1*624704-01  1*021794  04 

9*622430-42  1*623120-31  1*423770  36 

6*249990-02  1.621410-31  1*419700  04 

6*971044-02  1*619970-01  1*418990  49 

6*900010-02  1*617600-31  1*017320  00 

7*231984-32  1*819460-01  1*016010  40 

7*964880-32  l••IJ243-3l  i*01*6l0  40 

7* 869 (90- 0.'!  1*6108*4-01  1*313120  04 

8*234040-02  1*64833(1-31  1*411940  44 

0.969244-02  1*808460-01  1*409690  03 

8*904374-02  1.602894-01  1*008124  00 

9*2396*0-02  l*9669B>-ai  1*340270  40 

6*972290-02  1*966770-01  1*304330  00 

6*904490-42  1*943930-31  1*442290  04 

1*023344-01  1*960490-41  1*440160  44 

|*0»ol20-41  1*986903-01  4*974260-01 

t*0089v[>-31  1*502774-31  4*993«74-0| 

I*  120670-41  1*978894-31  9*93I720-(i1 

1*162384-31  1*974890-31  9*93*920-01 

l•l■368’>-^l  1*970660-31  9**00170-01 

1*214941-41  1*966320-31  6*893263-41 

l■244elO••JI  1*9619.10-41  9.829290-01 

1*27*970-41  1*997200-41  9*796390-01 

l•3D37»0-4l  1*992420-31  9*766810-01 

1*312294-41  1*947490-01  9*739770-01 

1*360160-01  1*642494-31  9*734140-41 

1*307320-41  1*617220-01  0**7162[1-JI 

1*413790-41  1*631870-41  9*»3822D-0I 

1*439364-01  1*92*360-11  6,w03960-0t 

1*4*4230-41  1*620760-01  4*868830-01 

1*498210-31  1*919033-31  6*s*32  9«0-0t 

1*911320-31  1*606110-31  3*49*040-01 

I.93J91U-0I  1*903090-41  9*499384-41 

1*58*7*0-31  1*49*620-41  9*419600-41 

l*979C*U-0l  1*490030-01  3*380600-01 

1*994324-01  1*404214-31  9*340930-01 

1*612970-31  1*477870-01  6*299*20-01 

1*6267*0-01  1*471410-01  9*297690-01 

1*64907o-01  1*4*4230-31  9*216*30-01 

1*6*0080-01  1*497340-01  9*1726*0-01 

1*874764-01  1*464343-41  9*128913-01 

1*»07460-31  1. 443240-01  V*08*4tl»-0I 

1*669(90-31  I.438040-OI  9*034394-01 

1*709420-31  1*420740-41  8*963700-01 

I*  M8SVO-OI  1*421  J 40-01  9*947490-01 

1*726941-41  1*413964-01  9*900690-01 

la  733290-81  I*  40*2  80-31  8.69330O-0I 

1*739720-01  1*369644-01  9*809444-01 

1*742630-41  1*360920-41  8*797000-41 

1,746860-01  1.383110-01  8*748260-81 

1*747924-31  1 *379240.01  8**98990-41 

1*747991^01  1.3*7300-01  8.609300-01 

I*  74667,1- 01  I*  396344-31  9*196210-01 

1*7447*0-01  1*391240-31  6*949760-01 

I*  74124  0-01  1*343134-31  8* 46 7690-01 

1*736*20-41  1*334660-31  8*436914-41 

1.730290-41  1*326790-41  8.199300-OI 

1*  72  2963-01  I*J|0901-()I  8. 333*7  3- 01 

I*7l4l3i>-0I  1*110200-01  9*291700-01 

1*70*180-01  l*30197i>-ai  8*109910-01 

1*692703-01  1*203910-31  8.|*7| 10-01 

1*6801  70-01  I*  2891 20-01  8*0646*3-01 

1*6*6280-01  1*276713-01  8*44191 '3- 31 

1*691120-01  t *2*8270-01  7.688940-01 

1.634780-01  1.299020-41  7.639670-01 

1.917(30-01  1.291364-11  7,882610-01 

1*968130-01  1*242960-01  7*826900-01 

1*978403-01  1*234420-01  7*776690-01 

1*996670-01  1*229640-01  7*723460-01 

1*934140-01  1*217474-01  7* *70363-01 

1*914444-01  l.aOBUOn-ol  7*dl724O-0l 
1*499964-01  1*200990-31  7*384164-01 

1*496614-31  UI62II0-J1  7*911234-01 
1,43292(1-41  I*  183060-41  7*4  89390-01 

1*444340-01  1* 179260-01  7*409670-41 

1*379660-01  1*166620-41  7*193110-41 

I*  344914-01  I. 199970-01  7* 3 30720-0 1 

I *31 391 0-31  1*193264-31  7*249920-01 

1*291230-01  1*141680-01  7*16*920-01 

1*147690-01  1*133733-01  7*144734-01 

1*113920-01  1*129920-01  7*063170-41 

1*178790-01  1*117394-41  7*041990-01 

|*14294>-0I  1*106230-31  8*660760-01 


29030-01  4*930000  03  1*446330  09 

29190-41  4*300090  03  1*446930  09 

28270-01  4*000000  01  1*446730  09 

29390-01  4.000000  03  1*446644  09 

29940-91  4*000004  03  1*490140  09 

29730-01  4*940000  03  1*499940  09 

29660-01  4*000000  03  1*490640  09 

26190-01  4*440990  03  1*451340  99 

26403-01  3*696960  03  1*491740  03 

26620-01  3*966660  03  1*492140  09 

27090-01  3*696660  03  1*492634  09 

27470-31  3*666690  03  l*4937|o  09 

27970-01  3*696660  03  1*494490  09 

29274-01  3*696694  03  l^oioaos  69 

29690-01  3*666960  03  1*49(030  09 

29370-01  3*66W600  03  1*497940  69 

30034-31  3*666900  03  1*496020  09 

30640-01  3*666660  03  1*460490  09 

31190-01  3«999970  03  l*4»|62D  09 

31*70-01  3*666670  03  1*4*3130  09 

32190-01  9.696V60  43  1*4*6090  09 

32970-01  9*699660  33  1*446730  05 

32090-01  3*966660  03  l*4683f>0  09 

33003-01  3*636653  03  l*4666!>4  05 

33040-01  3*666650  03  1.471500  09 

32930-01  3*699690  03  1*479010  OS 

32*70-01  3*6V66«0  43  1*474470  06 

12270-01  9*696940  03  1*475960  09 

31704-01  3*966634  49  1*477290  05 

30670-01  3*966630  03  1*479960  05 

34060-01  3*696630  03  1*476000  05 

20670-01  3*963620  03  1*491190  09 

27660-01  3*666620  43 _ 1.492930  05 

26214-01  3*996920  0.1  ' 1*493460  05 

24640-01  9*49991D  03  1*494*04  05 

22674-01  3*966610  03  1*405600  95 

24610-41  3*666640  03  I*48«7I0  05 

16340-01  3*666600  03  1*487710  05 

15960-01  3*439604  03  1*499664  05 

19100-41  3*996960  03  1*486570  06 

13300-01  9*666060  03  1*460450  05 

47234-01  3*666000  43  1*461290  05 

03300-01  )*396800  03  1*462004  05 

40360-31  3*666084  03  1*462844  05 

66750-02  3*669070  03  1*463970  05 

27*60-02  3*696870  03  I. *64264  05 

8*160-32  3*666870  43  1*464610  05 

42760-02  3*6660AO  33  1*465934  69 

67300-02  3*6668*0  43  1*466120  05 

46000-02  3*666050  03  1*466670  05 

03260-02  3*996050  03  1*437160  05 

40720-02  3*466050  03  1*497600  05 

38200-02  3*636040  03  1*460140  05 

36724-02  3*066040  03  1*460500  05 

02350-42  3*696030  09  1*466600  05 

23200-02  3*666030  03  1*466360  05 

1362330-02  1*696030  03  1*466714  05 

6*299030-02  3*666020  03  1*500030  09 

■835764-42  3*666020  03  1*900330  05 

70260-08  3*696020  03  1*500600  05 

03420-02  9*696010  03  1*600054  05 

35700-02  9*666010  OJ  1*501000  OS 

66090-02  3*696000  03  1*601260  05 

65410-42  3*666040  43  1*501470  09 

23060-02  3*666000  03  1*601640  05 

51424-02  3*066764  03  1*501764  49 

70070-02  3*669760  03  1*501624  05 

03640-92  9*696700  03  1*592034  05 

26100-02  3*666750  03  1*002130  OO 

51640-02  3*966700  03  1*902210  01 

77621-02  3*666770  03  l*S02Z04  09 

01130-02  3*666770  03  1*002330  OS 

24240-02  3*666760  03  1*502300  09 

47040-42  3*966760  43  1*542410  09 

66*30-02  3*466760  03  1*092430  05 

62114-02  3*666750  93  1*502494  05 

14560-02  3*966750  03  1*502450  05 

37060-02  3*669750  01  1*502460  05 

06760-02  3*666740  03  1*502490  05 

■2670-02  3*699740  03  1*602440  09 

05600-02  3*669730  03  1*942439  05 

26500-02  3*669730  03  1*502420  61 

53960-02  3*966730  03  taSOZAID  95 

76140-42  3*699720  Oj  1*902400  05 

03300-02  9*666720  03  I* *02360  69 

26104-02  9*669710  03  1*002300  09 

5SS60-42  3*666710  03  1*002300  01 

82024-02  3*666710  03  1*502304  01 

10040-02  3*666740  03  1*902390  05 

36(,6O-02  3*669700  0)  1*502410  01 

66424-02  1*666700  03  1*502440  05 

00050-02  1*666*60  03  1*902404  01 

31620-02  3*666090  03  1*502944  05 

64170-42  3*666600  03  1*102610  05 

97710-02  1*966600  03  1*502*60  05 

32200-02  3*909*00  03  1*902764  05 

*7000-02  3*699670  03  1*102610  Oo 

04960-02  3*666670  03  1*503050  05 

42310-92  3*666*60  03  1*101210  05 

01190-02  3*669660  03  1*503300  OS 

21100-02  3*666660  03  1*503590  05 

621*0-02  3*666*80  09  1*103020  09 

64344-02  3*666*50  03  I.104004  81 

476S4-02  1*694650  03  1*1443*0  45 

62000-02  3*669640  03  l•6a**■0  01 

37440-02  3*669*40  03  1*509020  09 

84320-02  9*466630  03  1*001400  01 

32144-02  9*466*30  03  1*905004  05 

01070-92  3*696634  OJ  1*90*250  00 

31120-02  3*664*20  09  1*50*720  00 

■2200-02  3*609620  03  1*907230 '09 

34550-02  3*669610  03  1*907700  05 

07610-02  3*496610  OS  1*500374  05 

42360-02  J.6966I0  03  1*006000  05 

67070-02  3*96,6640  03  1*506670  05 

1*94430-02  3*666600  03  I*1|0970  05 

6*412020-02  3*466600  03  1*511120  01 

1*370630-02  3*666560  03  1*111624  05 

*■130220-02  3S666SOO  03  1*012750  01 

5*260760-02  3*669580  03  1*513630  05 

1*252310-02  3*664580  OJ  l*S|4160  01 
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0*940000  00  1*069090  OJ  1*903400  02 

6* (40060  00  1*060360  OJ  1*902993  02 

6*140000  00  1*070040  OJ  1.962400  03 

*•340000  00  1.073J90  03  1*961900  02 

0*340003  OO  1*079943  OJ  l*tOI460  02 

*•440000  30  1*070920  OJ  1*960923  02 

**940000  00  1*061130  OJ  I.JOOJOJ  02 

6**43000  OO  1*063790  03  l*:7V7«0  03 

6*740000  00  1*02(400  OJ  i.vToaio  oa 

e.043303  03  I*C*9C6U  JJ  l.:7««J0  03 

*•940000  00  1*391740  33  1*970043  02 

7*C4d003  00  1*0944JU  OJ  1*97/463  02 

7*140000  00  1.0971JU  3i  I.S/CeOO  03 

7*240000  00  1*0990911  OJ  t*97oJ10  02 

7*340300  30  1*I0297L>  }J  I*:T!>703  32 

7*440000  30  1*109300  03  t*)79?20  02 

7*940003  00  1.IOOC43  OJ  1*974703  02 

7*440000  OO  1*113770  OJ  1*9/4200  03 

7.740000  03  03  l«97J7JO  33 

7*040000  00  t*ll*29U  03  l*:i3JCO  33 
7*940000  00  t*ll09*C  03  1*972690  02 

6.043J0O  00  1*121710  03  I.9729J3  02 

0*140000  00  1*134430  Oj  l*$7220O  32 

*•240000  00  I.I2714C  OJ  1*9719^0  03 

0. 34C0OU  30  1*129640  3J  1*9/|6«0  0* 

*•443000  00  I.1329JC  OJ  1*971923  03 

(«9400(J  00  1.IJ92JO  OJ  I.97IJV3  02 

e.44j0UU  00  1*137660  3J  1*97IJJ1>  02 

t*14CJC0  wO  1.I4090C  OJ  1*671320  02 

t. *40030  00  l*t4J110  OJ  l*9/IJOO  02 

**940000  00  I*|467IC  03  t*S7l»20  02 

9*04000>)  00  1*140300  OJ  1*971720  03 

9.I4OJ0O  OO  1*190020  OJ  l«9720Ca  02 

9* 340000  00  1*163340  OJ  1*372363  03 

9*340000  00  1*I9903U  OJ  1*973790  03 

9.44000C  00  1*160230  OJ  1.973310  02 

9.5400C3  00  1*1*0700  C3  1*:73023  02 

9*440000  00  1*163090  OJ  1*974420  02 

9.14C0CC  OO  1*1*9440  OJ  1*9764IJ  03 

9.I400CO  00  1*147790  OJ  1*976300  02 

9.940000  00  1*170020  03  1*077200  02 

1. C04000  01  1*173290  03  1*970313  02 

UC1400U  01  I*I7444C  03  1*979660  02 

I* (24300  01  1*176600  03  1*060093  03 

1*034000  01  1*170400  OJ  1*902260  02 

I*(44000  01  I.1007JD  OJ  1**03773  02 

1*(94J)3  01  1*102720  OJ  1*949400  32 

l*C4400U  01  1*104670  03  1*907190  03 

l*(7«00b  01  1*1*4973  JJ  1.S690IJ  02 

1*064000  01  1*160410  03  1*990990  02 

I. C9400U  01  1*160190  03  I.99J093  03 

I*I0400U  01  1*191920  03  1*999310  03 

1*114000  91  I.I9J99U  03  1*997640  02 

1*124000  01  1*199213  03  1.400IJ3  32 

1*134000  01  l*196TcU  03  1*402740  03 

1*144003  01  1*190290  03  1*409470  02 

1*104000  01  1.199*40  03  1.0J0330  02 

1*144000  01  1*201040  03  1*011320  02 

1*174000  01  I.302J4O  03  1*614440  02 

1*104000  01  I*2U36T0  03  1*017700  03 

1*194000  01  1*204740  03  1*621090  03 

1*304000  01  1*3(9030  43  l*t34423  03 

1*314000  3l  1*304040  03  1*430260  02 

1*324000  01  1*2(7023  03  1*632003  02 

I.23400C  01  1*200710  03  1**36013  03 

1*344000  01  1*309930  03  1*640090  03 

1.294000  01  t*31C310  03  1*244290  02 

1*244000  Wl  1*210940  JJ  1*640440  02 

1*274003  01  1*211930  OJ  1*493133  02 

1*244000  01  1*212090  03  1*097740  03 

1*294900  01  1*212900  03  1*662490  02 

1*334900  01  1*212470  OJ  1*667J03  02 

1*314000  01  1.213100  03  1*672410  02 

1*324003  01  1*213310  03  1*677973  02 

I*3J403C  01  1*213910  03  l.tOlOOO  03 

l«J4403O  01  1*213970  03  1*606290  02 

1*349000  01  1*313970  OJ  1*091093  02 

I.369JOO  01  1*213610  03  1*690600  02 

1*309003  01  1*313370  03  1*702443  02 

1*329200  01  1*213100  03  I.7Q032O  03 

1*309000  01  1*212090  03  1*714343  02 

1*399000  01  1*212470  03  1*720463  03 


UlOtOOCHea  1*43  0423~01  1 

t*3r09J0>02  i.oaobsuKOi  i 
lasriaiO'oa  t*o3060o>oi  i 
l*70314CK>0t  1*630600-01  1 

2*003330-02  1*630493-01  1 

3*334390-03  1.630J2O-01  I 

3*67«930-03  1.6J0C6O-O1  1 

2*724900-03  1*629710-01  1 

2.993700-03  1*039370-01  1 

3*249100-03  1*630730-01  1 

3* 63 7260-02  1*620000-01  I 

3*604720-02  1*637330-01  I 

4* 09J 040-03  1*626470-01  I 

4*307760-03  1.620690-01  I 

6*600410-03  1*626390-01  1 

4*996930-02  1*623100-01  1 

9.30566C-O3  1*621000-01  I 

0*621320-02  1*620390-01  1 

6*961090-02  1*610010-01  1 

6.266300-02  1*617110-02  1 

6.99004D-03  1*619270-01  I 

6*919«&D-03  l«01330l>-01  1 

7.291240-03  1*611200-01  1 

7*994240-02  1*609970-01  I 

7*910670-02  1*606690-01  1 

0. 263660-42  1*606(00-01  1 

0*990760-03  1*601630-01  1 

9*923060-03  1*990630-01  I 

9.290330-03  1*099600-01  1 

9*991600-02  1*093900-01  1 

9*923690-02  1*609360-01  1 

1,029320-01  1*909940-01  9 

1*096440-01  1*902390-01  9 

1*09)470-01  1*970600-01  9 

I. 122990-01  1.976020-01  9 

I•I94^^0-U1  1*970010-91  9 

1*109923-01  1.96669O-01  9 

1*210330-01  1*962390-91  9 

1.366610-01  1.997090-01  9 

1*276390-01  1*093390-01  9 

1*309690-01  1*960900-01  9 

1*336000-01  1*043670-01  9 

1*761040-01  1*930640-01  9 

1*300970-01  1*933470-01  9 

1.419360-91  1*9201 7O-0I  9 

1*4409/0-01  1*922730-91  9 

1*469760-01  1.91719J-J1  9 

1*409701^01  1*911440-01  9 

1*912770-01  1*969990-01  V 

1*934920-01  1*499610-01  9 

1*996120-01  1*693900-01  9 

t*976J«0-0l  1*407270-01  V 

1*999900-01  1*460900-01  9 

1*613700-01  1.474420-01  9 

1*630930-01  1*467010-01  9 

1*646900-01  1.661490-01  V 

1*661940-01  1*494260-01  9 

1*679760-01  1*447320-01  V 

1*600440-01  1*440200-01  V 

1*699990-01  1*433160-01  9 

1*710270-01  I*6299Oi>-0I  0 

1*719300-01  1*410970-01  O 

t.737360-0t  1*4111947-01  0 

1*733940-01  1*403690-01  0 

I.7J9J70-OI  1*396000-01  0 

1.763910-01  1*300400-01  O 

1*7463)0-01  1*300660-01  O 

1*760(00-01  I.J72O6O-0I  0 

1*760020-41  |*Ju6990-4l  0 

1*747390-01  1*397(90-41  O 

1*749090-01  1*349460-41  0 

l*74lt>20-41  1*341010-01  a 

l*73669l>-OI  1*332910-01  A 

1*730400-01  1.324760-01  8 

1*723010-41  1*310970-01  O 

1*714260-01  1.300)40-01  6 

I.70417U-0I  1.300000-Jl  0 

t*6920tl>-01  1*291700-01  0 

1*000160-01  I.20J49J-UI  8 

1*666240-41  1*279100-41  6 

1*691040-41  l*2667JO-4t  7 

I *634990-41  1.290J40-0I  7 

1*616040-01  1*244440-41  7 

1.997993-01  l*24l:2J-Ul  7 

l•977«4l>-4t  1*2  111  10-41  7 

1,990440-41  l•22460l>-4t  7 

1*933040-01  1.216270-41  7 

l*9IOI7i>-ai  1*207690-41  7 

)*4a9J4C-0l  1*199494-41  7 

1*699290-01  1*19146(^41  7 

1*633100-01  1.102690-41  7 

1*693900-01  1*174330-01  7 

1*374/20-41  1*166010-01  7 

1*346634-01  1*197714-01  7 

1*313120-01  1*149430-01  7 

1. joaojo-oi  1*141190-01  7 

1*247970-41  1*132900-01  7 

l*213J40-ul  1*124010-41  7 

1*170310-01  1*116600-01  7 

l*142JeO-OI  1*140900-01  6 

1*149970-01  I.1049JO-41  6 

1*067970-01  1*092920-01  6 

1*029600-01  I. 004960-01  6 

9*904770-02  1*476644-01  6 

9.946400-03  1*460700-41  6 

9*141640-02  1*060970-01  6 

0*609090-02  1.09J220-41  6 

0*272200-02  1*049920-41  6 

7*060924-42  1*337004-01  6 

7.424170-02  1*034304-01  6 

6*906300-03  1*422794-01  6 

6. 9679 JO-02  1*019364-41  6 

6*109090-02  1*047960-01  6 

6*690310-02  l*00J644-4l  6 

9*207930-02  9*936(00-42  6 

4*794290-03  9*062240-03  6 

0. 297700-43  9*791160-42  0 

3*034660-02  9*720794-02  6 

3*377170-02  9*6911 10-02  6 

2*916240-0:.  9*90214(^43  6 

2*449990-02  9.91JBOO-43  6 

I.9OJ70U-92  9.446334-02  9 

1. blllvo-oa  9*379900-03  9 

1*09)040-03  9*313404-03  9 

9.02699O-03  9*240020-03  9 

1*199390-03  9*103300-02  9 

-1*170020-03  9*lftl34i)-02  0 

-9.043190-03  9*007010-03  9 

-1*449010-03  9.029030-02  0 

-l•9IB7*»-02  0*962990-42  6 

-1*976370-03  ••901714-03  S 

-3*437140-03  0*041190-02  9 


027600  00  1*073270-01  3*999960 

037660  00  1*073990-01  4.999960 

037690  00  1*076090-01  3*999960 

037600  00  1*076960-01  3*999950 

037630  00  1*073090-01  4*999990 

027510  00  1*073500-01  3*999950 

027350  00  1*073110-01  3*909940 

037130  94  1*073400-01  3*999940 

026090  00  I* 071600-01  4.090930 

036510  00  1*07070(^01  5*999030 

0361 lO  00  1*069940-01  4*999940 

035630  00  1*060100-01  4*999920 

025090  09  1*066630-01  3*999920 

034670  00  1*064070-01  4*999930 

034700  00  1*062930-01  4*999910 

033030  00  1*060750-01  4*999910 

032100  00  1*050490-01  4*999900 

031360  00  1*055010-01  4*999900 

020370  00  1*054020-01  4*999900 

OI9IOU  00  1*030020-01  4*999090 

010040  00  1*046010-01  4*999090 

015700  00  1*043400-01  4*9«9500 

015470  09  1*039740-01  3*999000 

014060  00  1*039090-01  3*999000 

012570  09  1*931020-01  3*999070 

010900  00  1*027960-01  3*999070 

009310  90  1*023040-01  3*999070 

007550  00  1*010340-01  3*999060 

005690  00  1*014420-01  4*999060 

003740  00  1*000300-01  3*999050 

001690  00  1*002900-01  3*999050 

995540-01  9*974200-02  3*999050 

973160-01  9*916910-02  3*999040 

949010-01  9.097600-02  3*999040 

939510-01  9*796440-02  3*999030 

900250-01  9*733920-02  3*999030 

• 74OSi>-0t  9*060920-02  3*999030 

046921^01  9*602720-03  3.999020 

010060-01  9.035020-02  3*999030 

709090-01  9*405910-03  3*999030 

760010-01  9.395470-03  3*999010 

729240-01  9*323700-03  3*999014 

697570-01  9*350940-02  3*999000 

065030-01  9*177930-02  3*999000 

631600-01  9*102140-03  3*999000 

5V73IO-01  9*026360-02  3*999790 

563174-01  0*969730-02  3*999790 

526100-91  0.072390-02  3*999700 

409350-01  0.794400-02  3*999700 

491700-01  0*715040-02  3*009700 

413220-01  6.636700-02  3*999770 

3 7392>^01  0.057310-02  3*999770 

33)040-01  0.477310-02  3*999760 

292970-01  0*397494-03  3.999760 

351360-01  0*317300-03  3*999760 

209030-01  0.237190-02  3*999750 

105990-01  a. 157090-02  3*999750 

I3220l>-0I  0.077140-02  3*999750 

077910-01  7*997434-02  '*999744 

J3292O-0I  7*910030-0:  J.999740 

907320-01  7*039020-0.  3*999730 

941140-01  7*760470-03  3.9997JO 

09*390-01  7* 603460-03  3*999730 

047130-01  7*605030-03  3*999730 

799330-01  7.53O26V-03  3*999730 

791000-01  7*402190-03  3*999710 

703324-01  7*376090-02  3.999710 

653150-01  7*302390-02  3*999710 

60J594-01  7*220740-02  3*999700 

993570-91  7*196960-02  3*990700 

9CJ3ID-01  7.004164-02  3.999700 

452914-01  7*013290-02  3*999690 

401491^01  6*943420-02  3*999690 

350160-01  6.074500-02  3*999600 

296500-01  6*006700-02  3.999600 

246720-01  6*740050-02  3*999600 

194640-01  6*6744ll>-02  3.999674 

l*23oD-0I  6.60907(^02  3*999670 

009904-01  6*546400-02  3*999664 

03/290-01  6*404100-02  3*999660 

90.540-01  6*423040-03  3*099660 

9J169U-41  6.363090-02  3*009050 

070790-01  6*3)4220-02  3*999650. 

029794-01  6*246944-03  3.999690 

7727lt^01  6*190930-02  3*999640 

M9670-01  6*134670-02  3*999640 

666634-01  6*000470-02  3*999630 

613630-01  6*027*20-03  3*999630 

500690-01  9*975520-03  3.999634 

9O7OJ0-O1  6*934770-03  3*999620 

495000-01  5*075160-02  3*999620 

402460-01  5*026670-02  3*999610 

349990-01  9.779310-02  3*999610 

297704-01  3*733040-02  3.999610 

249900-01  5*607060-02  3*999600 

19J67O-01  5.643740-02  3*999600 

141960-01  6*600060-02  3.999600 

090470-01  5*550610-02  3*999590 

039234-01  5.017570-02  3*999590 

90023(^01  5*67751^02  3*999500 

9J 7504-01  5.4J04J0-02  3.999554 

007044-01  5*400290-02  3*999500 

036000-01  9.303000-02  3.999570 

707024-01  9. J36 790-03  3*999570 

737404-01  5.291400-02  3*999500 

0OO2O4-OI  5.256900-02  3.999504 

6J9420-01  5.233234-02  J.99990O 

990924-01  5*190410-02  3.999590 

542794-01  5. 190430-02  3*999950 

495000-01  0* 1C  7260-02  3.9V95SO 

447724-01  5.096004-02  3*999540 

400000-01  5.007200-02  3.999540 

354300-01  5.030440-02  3*999530 

300234-01  5*010340-02  J*9VV9JO 

262500-01  4*902990-02  3*999530 

217374-01  4*996270-02  3*999520 

172600-01  4*930260-03  3*999920 

120264-01  4*904910-02  3*999910 

004300-01  4*000210-02  3*999310 

040910-01  4.050120-02  3*999910 

9(7914-01  4*032050-02  3*999904 

995394-01  4*000770-02  3*999500 

913290-01  4*707460-02  3*999490 

071614-01  4.70572(1-02  3*999494 

030424-01  4*744920-02  3*999490 

709704-01  4*7230W-02  3*999400 

709510-01  4*713720-02  3*999400 

729490-01  4.693020-02  3*999400 

609930-01  4.674434-02  3*999470 

09O06O-0I  4*650530-02  3*999470 

613244-01  4*637100-03  3*999464 

574134-01  4*619130-03  3*999464 


03  I•6939e0  05  3*963650  5« 

03  1*690750  OS  3*073030  00 

03  1*496540  OS  3*779090  #0 

03  1*490290  05  3*604460  00 

03  1*699990  95  3*556500  00 

03  1*591630  05  3*657350  00 

OJ  I.S0S32D  05  3.356040  00 

03  1*504760  05  3*203140  00 

03  1*500250  05  3*170540  00 

03  1*507604  OS  3*073310  00 

03  1*509070  05  3*965750  00 

03  1*510394  05  3*059340  50 

03  1*511670  OS  3*751200  00 

03  1*512900  05  1*643660  00 

03  1*514070  05  3*533730  50 

03  1*515190  05  3*434040  00 

03  1*014350  OS  3*315550  00 

OS  1*517370  05  3*306010  00 

03  1*510340  05  3*090000  00 

03  1*119150  05  1*009060  00 

03  1*520020  05  1*003350  00 

OJ  |. 520530  05  1*775040  00 

03  1*021600  OS  1*069060  00 

03  1*532320  05  1*565160  00 

03  1*033990  95  1*461700  00 

03  1*533620  05  1*359600  00 

03  1*534300  05  1*359030  00 

03  1*534730  05  1*110080  00 

03  1*525324  05  1*063914  00 

03  1*035670  05  •*676060-01 

03  1*036070  05  0*746300-01 

03  1*536440  OS  7*533570-01 

03  1*536760  00  0*945530-01 

03  1*537050  00  0*001140-01 

03  1*537300  05  0*341320-01 

03  1*037910  05  4*436940-01 

03  1*037690  09  3*630000-01 
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5.49930O-0I 
4.4«2*tO~OI 
3.43*390-01 
9. 390*4 0-91 
4.333340-01 
4.3290*0-01 
4.30*100-91 
4.25339O-0I 
4.110040-01 
4. 1*4940-01 
4.143310-01 
4.131320-01 
4.099400-01 
4.944310-01 
4.031*10-01 
4.991390-01 
4. 9*1300-01 
*•931930-01 
4.909000-01 
4.040210-01 
4.033000-01 
4.034300-01 
4.14*9*0-01 
4.1*9900-01 
4. 143433-01 
4.111310-01 
4.69I4IO-0) 
*.**41*3-91 
4. *411*0-01 
4.41*4*0-01 
4.493330-01 
4.4*0400-01 
4.444990-91 
4.521010-91 
4.4C9I13-0I 
*.41*190-01 
*.*94*30-01 
*•4329.0-01 
4.4II510-0I 
4.399S33-0I 
4.Ju90bO-9l 
4.3*9490-01 
4.329440-01 
4. 309130-01 
4.299340-01 
4.2112*0-91 
4.352490-91 
4.234910-01 
..213430-01 
4.1 (1990-01 
4.143410-91 
4.1*3120-01 
4. 14*130-01 
4.129410-01 
4.112993-01 
4.09*420-01 
4.049930-01 
*.9**)w3-0I 
*•0*90*0-01 

4.01V9VO-OI 
4.00*393-01 
3.9*1030-91 
3.91*950-01 
3.96)093-01 
). 9*94 10-01 
).«)*OOo-Ol 
1.933910-01 
3.9IOOIO-01 
1.991)20-01 

I.  *9*430-01 
3.972*13-01 

J. 4O939U-0I 
3.9497*3-01 
3.411I6U-01 
1.92*1*0-01 
1.914373-01 
3.90)390-01 
1. 193400-01 
J«1433II)-0I 
3.17IBIO-OI 
1. 161*03-01 
1.131390-01 
1.7*1190-01 
3.133110-91 
1.  1236*0-01 
1.7IJ3*O-0l 
3.1043*0-01 
1.  *93110-01 
1.646310-0I 
1. 411090-01 
*.**9613-91 
3.to»ll20-91 
1.69121O-01 
l.**3)10-0t 

I.  *316*0-01 
3. *39943-0 I 
3. *3 3440-01 

J.  *13140-01 
3. *0494 0-01 
1.60I  04  0-01 
3. 594  I 90-01 
3.301*10-01 
3. 540910-01 
3.514*90-01 
). 9*4200-01 
3.6*20*3-01 
1.33*030-01 
3.530113-01 

. 3.539430-01 
3.333)53-01 
3. 62*000-01 
3.633173-01 
3.511*10-01 
l.bl2ro»-01 
3.601443-31 
1.60)1 10-01 
1.4(4493-01 
3.496 99 3-91 
3.449610-01 
3.446330-01 
3.4*1  I 10-01 
3.471133-01 
3.413191^91 
3. 4*03oU-91 
3.413*30-01 
3. 4*2020-01 
1.459303-01 
3.433091^01 
1.491 rvo-01 


4.00 1*90-02 
4.0(14340-02 

4.331**0-03 
4.330030-93 
4.320300-03 
*•303120-03 
4.490*30-03 
4.410300-03 
4.4021IO-02 
*•440*10-02 
*•430300-02 
*•4333*0-03 
*•409*00-02 
*,391300-02 
4. 300220-02 
4.371430-02 
4.3*1930-02 
4.330*90-02 
*•139720-03 
4.329010-03 
4.3100*0-03 
«.)0«)ft0-01 
4.390390-03 
4.399*90-03 
4*279100-02 
*•2*90*0-02 
4.2*0190-02 
4.391930-03 
4.34320O-03 
*•234020-03 
4.23*3«0-03 
4.310490-02 
4.310*00-03 
4,303490-02 
4. 193340-02 
4.1*0000-02 
4. 1*9900-92 
*•171170-03 
4. l**99O-03 
4. 140110-02 
4.153*00-03 
4. 147100-02 
4.140900-02 

4. 1)47*0-02 
4,120150-02 
4.122000-03 
4.117140-03 
4,11 1520-02 
4.19*930-02 

4.  190*40-02 
4.993410-02 
4. 090240-03 
4.9*6260-02 
4.090340-02 
4.076930-02 
4.070930-02 
4. 04*230-02 
4.9* 1730-02 
4. 031330-03 
4.033020-03 
4.9*9910-02 
4.04**00-02 
4.040*50-02 
4.03*710-03 
4.0320*0-02 
4.029010-02 
4.033110-02 
4.031130-03 
4.014210-03 
4.01*150-02 
4.011110-03 
4.095950-03 
4.004910-02 
*• 09I44U-02 
1,995930-02 
1.995300-02 
1.992519-02 
1.949*20-02 
S.9047ro-92 
1.94 1990-02 
1.941270-02 
1.914*10-02 
1.91*0011-02 
1* 913450-02 
3.9199AO-02 
1.9*0320-02 
1.96*140-02 
1.9*3010-02 
1.9*1530-02 
1.959300-02 
1.931 I 10-02 

I. 934990- 02 

J.  93 2900-0 2 
3.960410-02 
3.9*44110-02 

I. 940930-02 
3.946930-02 
3.9*31*0-02 
3.9*13*3-02 

J.  939690-02 
3. 9110*0-02 
3.93*160-03 
3.93*610-02 
3.932900-02 
3.93I320-U2 
3. 939100-03 
3.934200-03 
3.92*420-02 
3. 926390-02 
3.93*090-92 
3.922*40-02 
3.921313-92 
3.923920-02 
3.9147*3-02 
3.917530-02 
3.91*3*0-02 
J.9I 9I7D-02 
3.91 .9*0-02 
3.913943-03 
3.91 14*0-02 
3.910*30-02 
1.939400-02 
3.990410-02 
3.991960-03 
3.99*920-02 
3.90*010-03 
3.9951 30-03 
3.394300-03 
3.903460-02 
1.993*40-03 
3.901010-02 


3.999*50  01 
1.999*90  03 

3.999440  03 
3.999440  03 
3.9994*0  03 

3.999430  03 

3.999430  03 

1.999420  OJ 

1.999420  01 

1.999430  OS 
3.999410  03 
3.999*10  03 
3.999400  01 

3.999*00  OJ 
3.999J90  01 

1.999390  01 

1.999300  03 

3.999303  01 

3.999370  03 

1.999110  03 
3.99W30O  01 
3.9993*0  03 

3.999350  03 

3.999350  03 

3.999350  03 

1.999140  01 

I. 999340  03 

J.  999110  OS 

3.999110  01 

1.999110  01 

1.999130  01 

1.999130  03 

1.999310  03 

1.999310  03 

3.999100  01 

3.999100  03 
3.909300  03 
3.99*390  OJ 
3.999290  01 
3.099200  03 
3.099200  01 

3.999270  93 

1.999270  03 

3.999370  01 
3.9993*0  03 
3.999360  03 

3.999350  0) 
3.999250  01 
1.999240  03 
3.9092*0  01 
3.9993*0  53 
3.9992J0  03 
3.99V230  03 

1.999230  0) 

3.999230  03 

3.999310  03 
3.999311)  03 

3.999390  03 

1.999300  01 

1.999300  03 
1.999190  03 

3.999100  03 

1.999100  03 

3.999100  03 
1.994110  01 

1.999110  01 
J. 999110  01 

I. 9991KO  01 

3.999153  03 
3.999150  OS 

3.999140  03 
3.9991*0  OJ 

3.999130  03 

J. 999I31  03 
1,099130  03 

3.999130  03 

1.999130  01 

1.999110  03 

1.999110  03 

1.999  loo  01 

3.999100  03 

3.999100  03 
3.999090  03 

3.999  090  03 
3.999000  OJ 

3.999040  03 

1.999010  03 

I. 499010  01 
3.9990*0  01 
3. 999 0*0  03 
3.9990*0  OJ 
3.999050  03 
3.9VV060  03 

3.999040  03 

3.999040  03 
3.999930  03 
3.909030  03 
3.999030  03 

J. 999C2D  03 
3.999030  01 

3.999010  03 

3.999010  03 
3.999000  03 
3.999900  03 
J.994990  03 
3. (04990  03 
J.994990  03 
J.V99V5II  U3 
3. 994940  03 
3.99*910  03 
3.999970  03 
3.9999*0  03 


1.505710  05 
1.590550  OS 

1.595490  05 
1.597990  05 
1.000520  OS 
1.4030*0  05 
1.405010  05 
1.500310  05 
1.510500  OS 

1 .*14030  05 
1.410*90  05 
I.OfltOO  05 
1.433923  05 
l.*345*0  05 

1.431050  05 
I. *34490  05 
1.531133  Os 
1.4301*0  45 
l.*4219D  05 
1.445010  05 
1.441530  05 
1.050210  OS 
1.553500  05 
t.*SS3*0  05 
1.451910  05 
1.0*0450  05 
1.5*2953  05 
I.OOSOSO  05 

t.*1037O  05 
l.*12190  OS 
1.515190  05 
1.5115*0  05 
1.A19900  05 
t.*0321O  05 
l.*04490  O* 

1.500950  05 
I.49II43  OS 
1.593350  05 
1.495390  09 
1.091413  35 
1.499510  05 
1.T0I5I3  05 
1.103*10  05 
1.109193  09 
1. 107350  09 
1.109120  05 

1.713*43  05 
1.11**00  05 
1.115000  05 
1.111110  05 
1.119303  05 
1.120050  05 
1.7333*0  05 
1.133420  05 
1.1292*0  05 
I.124033  05 
I .131950  45 
1.139240  05 
1.1144  9 0 05 
1.131*00  05 
1. 1329*0  05 
1.111910  45 
1.139050  05 
1.11*000  46 

1.1) 1013  05 
I.135029  05 

1.1) 4910  05 
1.119190  05 
1.14  0*20  06 
1.1*1400  09 
1.143153  05 
1.143050  06 
1.1*3523  05 
1.1**150  05 
1.1*4740  45 
1,145300  05 
1.745600  05 
1.145303  05 
1.14*130  05 
1.1*11*0  05 
1.147510  05 

1.140153  05 
I.1444J0  OS 
14144*00  05 


1.7*9040  05 
1.7493J3  05 
1.1493*0  45 
1.1*9440  95 

1.1*9610  05 
1,749693  46 
1. 144590  06 
1.1*96*0  05 
1.149610  05 
1.1*94*3  05 
1.149343  05 
1.7*93)0  45 
1.149140  MS 
1.1409*0  45 
1.7.6110  05 
1.14*690  0> 
1.740300  05 
1.14*160  45 


1,147*00  06 
••141420  35 


5.132420  00 
5.455S30  50 


5.599530  00 
5.0104*0  00 
5.93550D  00 
1.050510  00 
7.15*310  50 
7.375590  00 
7.3544*0  00 
7.492030  00 
1.591030  0* 

1.0*4510  00 
1.9*4440  00 
0.001910  00 
0.179950  00 


0.353*40  00 
0.431210  00 
0.915240  00 

0.51Z94O  00 
0.1*5150  00 

0.004350  00 
0.949570  00 
0.012330  00 
9.013390  00 
*•12*590  00 
9.104200  00 
9.335130  00 

9.331940  00 
9.375430  00 
9,417030  00 

9,491479  00 
9.534100  00 

9.503350  00 

9.53I400  00 
9.551500  00 
9.55920O  00 
9.**4250  00 

9.10*030  oe 

9.71*350  00 
9.119430  00 


9.133390  00 
*•1200*0  00 

9.100930  00 

9.***350  00 

9.*1S5*0  00 
*•*51750  00 

9.571390  00 
*•515*10  00 


too  00 
190  00 
150  00 
190  to 
50  00 
SO  00 
130  00 
OO  00 
>00  00 
•510  00 
30  00 
ISO  00 
OO  00 
1*0  00 
190  00 
'30  00 
lO  00 
OO  00 
>00  00 
>950  00 
>90  00 
ll>  00 
00  00 
90  00 


1.095190  00 
1.01*950  00 
7.131520  00 
1.*5*93D  00 
1.515110  00 
1.4V3300  00 
1.400390  00 
7.333330  00 
7.231300  00 
1.150330  00 
1.052140  00 
5.973100  05 
5.4433*1)  00 
5.192430  00 
5.100730  00 
*.505110  00 
5.514190  00 
5.4305I0  00 


5.133513  00 
C. 035)90  00 


J.9909A0  03 
3.990960  03 
3.990050  03 
J. 994950  03 
3.990940  OJ 
3.990940  03 
3.9909X1  03 
3.990930  03 
3.999930  03 
3.99*920  03 
3.99*910  OJ 
3.999910  OS 
3.990910  03 
3.99490U  03 
3.999900  1*3 
3.999490  03 


1.7**570  05 
1.1**310  06 
1.7*5960  OS 
1.145640  05 
1.145310  05 
1.744970  05 
1.14**30  05 
1.1**300  05 
I.1439JO  05 
1.143690  05 
1.143220  OS 
1.1430*0  OS 
I. 742500  OS 
1.142140  05 
1.741110  05 


5.040130  00 
5.741000  *0 

5. *41370  00 
5.641120  00 


0.331130  00 
5.1340ll>  00 
5.032040  00 
4.930030  00 
4.035300  00 
4. 131300  *0 
*•*1*020  00 
4.0I3IIO  00 
4.401000  00 


4IU  OS  «*90irS0  00 
OSO  OS  00 

04«0  OS  4*OOOt*D  00 
JSO  OS  9*«0««l0  00 
*00  OS  JcOTTOlO  00 
090  OS  9«7ri440  00 
iro  OS  1*S44000  00 
090  OS  9*OSOOIO  00 
SOO  OS  9«4SlltO  OO 
990  OS  J*944I90  00 
030  09  9*197040  00 

400  09  9*lfOOID  00 
990  09  9*019740  00 


COST  ruNCTIOM  {Jl  - S*S3001*J7I03409000-02 

OITHt 

altiTuoi  Tu«.en*Nce  • o*i joogoosioojoo-oi 
OLICMT-PATt^ANSLC  TOLfcOANCE  ■ 0*41  7199 1 909O9SI^O0 

7LIOHT-PATH-ANS4.E-OEN  IVATIVE  TOLERANCE*  O*  140230  4699 1 9 1 0-00 
HEI&MT  TCLEOAMCt  * 0*0 

IMEAOr  tolerance  ” 0* I 90409291 99940-91 
ANCLE-0F-ATT4CK  TOLERANCE  ■ 0*0 


ISOOO  41  T*a4S09kl  09  2*709993  02  -1*149060-01  9*467290-02  3*449b«O-0l  J«90l||(F-09  3*99«09O  OJ  1*7 

39000  01  7*914170  02  1*194170  02  *1*199720-01  6*449340-01  9*449470-01  9*000300-09  9*090000  03  1*7 

40060  01  7*143100  02  2*790990  09  -1*097940-01  I.OSTSOO-Oa  3*449463-01  9*099600-09  9*09SOOO  09  1*7 

99460  01  T*I69«90  02  2*001990  01  -1*070970-01  9**9109O-02  9*499940-01  9*090«90-01  9*990070  09  1*7 

49000  01  7*199900  09  2*004200  09  -1*043440-01  9*44*470-01  9*496720-01  9*S«0J9O-O2  9*990070  09  1*7 

79000  01  7*09*420  02  2*010113  01  -1*010040-01  S*444IBi>'01  3*494000-01  9*09749O-01  9*990070  09  1*7 

09300  01  T*«66170  09  2*II9990  01  -OvOOlOOO-Ol  |*4399r»-0>  3*49l3*O-0l  9««970OO-01  3*990060  09  1*7 

99060  01  7*690060  09  9*0t7*49  ol  -9.616790-03  0.439990-02  3*4ia02i>-01  9*09b«VO-02  9*990040  OJ  1*7 

09000  01  7*419170  01  1*130940  02  -9*9J942O-03  B*49164l>-02  9*416370-41  9*096910-02  9*990060  09  1*7 

19000  01  6*906990  01  2*014940  01  -9,060940-09  S.490100-02  3*424010-01  3*099360-01  9*990064  09  1*7 

19000  01  0*991660  01  2*027690  02  -•■779140-03  9*424670-02  9*42|790-0t  9.094O9O-02  9*990040  09  1*7 

9«eOfl  01  6.934690  09  1*030010  02  -0*«96900-01  8*421190-01  9*419940-01  3*094910-02  3. 990040  03  1*73 

49000  01  0*«I3490  03  2,0J3O9O  02  -0*211790-01  9*417090-02  3*417490-01  3*099090-02  9*990040  09  1*71 


PMEylUUS  CCtPFICIENT  1.04VOEL1A  NC«  COEFFICIENT 


4*2tt796l3BJ2S«60  09  • l*40«  4. SI  093  SI  20-42  - 0. 20 73S I 4 1 491 000  09  (FR09CNI 

0*0  • I.OO*  0*4  - 0*0  IFROZCNI 

0*1 l24*«2lo*«<3U  94  * I •40*-4*477tb4 760-04  • 0 * I 1 1 L44t 0646960  04  <FW)9EN1 

-4*11 70IEAI40J1 JJ  41  • 1*40*  0*496216194-06  ■ -0*21701637190030  01  (FR09EN1 

0.4  • l*40*  4*4  - 0*4  IFROIENI 

4*3907274*207360-01  4 1*00*  0*174  92  9 740-44  a 0* 3S49u209f 6 1 1 1 0-01 

0.0  4 1*44*  4*4  a 4*4  (FROlENt 

4*12946690999604  41  * 1 • J04-0* L00do4034-09  - 0*12939971799130  01 

0*4  « •■OO*  0*0  a 4*0  IFROICNI 

4.20J99429I642C4  44  * 1*204  «*|66J4394D  41  ” 0*20966273100400  04 

0*4214990677*764-03  * 1*006-0*200  72  2360-09  a O* 2 1 2902 70»99 1 60-03 
4*62949SoI«71JS4  21  4 1*404  4* 1 04044444-02  a 4,69409941479990  01 
-4* J274J6094121 30-04  * I.OOa  0*941074060-04  a -0* SSVC2099 134070-09 


Pl-EVIbOS  CJCFFlblENT  UOuaDELTA  NE«  COEFFICIENT 


0(20733141431040  03  * 1*40*  4*4 
4*0  * 1*444  0*4 

4*11 26ti»2  466o9oU  44  * I aOO*  0*0 
-4*21 74  lo371249JO  41  * l«OOa  0*4 
4*0  * I *404  0*0 

4*394727*9207160-41  4 1*40*  4*174929734-04 
4*4  * l*444  4*0 

4*l2v464bd3S6a8u  01  * I * 00*-4« 644460464-42 
4*0  4 1*404  OaO 

4*20299V2«IO43e0  04  * 1*404  6*166943944  02 
4*42|U29467747«0-OJ  4 I • tt0a-0*2 06722 J6U-0J 
0*62999961479390  41  4 laoOa  0*111022430-09 
-0*99743669919130-04  • 1*004  0*241074460-04 


0*20736I4I49IOOO  09  1FR09ENI 

4*0  IFROIENI 

0*1  I96649066696i>  04  (FOOZENi 

-0*21701 637120930  01  IFOOZENl 

4*0  IFROZENI 

4* 39090 90296261 0-0 I 
0*0  IFHOZENI 

4*19939971799630  01 
0*0  IFROZENI 

4*90264973109990  04 
0*21234974631310-03 
4*62999972661640  01 
-0*99969639199740-09 


1 lot  ALl iTooe 

(SCO  irti 


0*4  UC002CO  43 

1*030040-49  1*400000  03 

l*C20400-Oa  1*000900  OJ 

3*044490-49  1*049440  43 

4*04000-02  1*400400  03 

■*£00040-02  I*ICOCCO  03 
■•COOOOC-Ol  1*444490  03 
l•e9040D-0l  1*900013  93 

1*244000-41  1*000414  03 

1*444000-01  1*400010  03 

1*440040-01  l*4C0G2O  43 
1*900000-01  1(400030  03 

9*600000-01  1*000040  03 

3*040000-01  1*440060  03 

3*400400-01  1*004470  03 

4*200400-01  1*400110  03 

•(Cooeocaol  i.ooouD  os 

9*100000-01  1*400214  03 

6*604490-41  1*904300  OJ 

7*400000-01  l*400J»0  03 

6*«4444C-0I  I*400a30  03 

9*400000-01  1*900690  03 

1*1.40000  00  1*440693  03 

1*140000  00  I*04tl40  03 

l*t*OOCO  00  UJCI36D  03 
1*340040  00  l*4Clt«0  OS 
1**40000  00  1*901960  03 

l*E«0004  00  1*001310  03 

1*644400  00  1*401710  43 

1*1*4000  00  1*493190  03 

l••«040D  00  1*003630  03 

UOAODOC  00  1*40*190  03 

1*0*0400  00  1*004710  03 

1*140400  00  l*40a32D  OJ 

1*9*0000  00  l*0G9«7D  03 

t*J«4000  00  1*004670  03 

I.44O40C  04  1*007490  03 

I*e44000  44  l*J09920  03 

1*440400  00  1*009070  03 

0*140000  00  1*009970  OJ 

1*944000  00  1*414990  03 

1*040000  00  1*011920  03 

3*4*e40U  00  1*012000  03 

3*1*0000  04  1*41*000  03 

3*t«OOOC  00  1*0192*4  43 

3*3*004C  40  l*41t*60  03 

J*««040O  40  U0I77JD  03 
3*S*C0C0  40  1*019030  03 

3*t*OOOU  04  1*090*30  03 

4*1*0000  00  I*09II94  03 

3*I*400C  00  t*42J3«0  03 

3*9*4400  00  I*09*a70  03 

4*0*4000  40  1*09<«40  OJ 

4.1*0400  00  I*09ai00  43 

4*9*0004  00  1*099940  03 

4.3*046C  94  I*43I**4 

4**«0000  00  1*0333*0  03 

4*a«ooeo  00  uessioo  03 


FLibNT  path 


AIRSPceO  FLISHT  PATH 
angle 

1FT79ECI  lAADIANI 

**(7390  41  9.143*20-49 
**6796i>  02  I*I96*3[^0* 
•*69314  01  1.732900-0* 
■468790  01  li39J*9D-U4 
•*69190  02  3.440914-44 
•470194  02  «*«013eO-0t 

• *71100  02  9*91  I 190-0* 
■*72014  02  7*177664-4* 
■ 4719*0  01  0*90469t^0« 
•*74860  01  l•03■0aa-43 
*473690  01  1*370660-03 
*•77910  09  1*795990-03 
•*79314  02  1*102970-43 
•49III0  01  2*90l**O-OJ 
•4U2090  02  1*922090-03 
•48C420  01  3*027930-03 
. 900910  09  9.8I7SJO-03 
■ *93390  02  9*090*1 C-03 
•«997*0  01  7*a«*93o*aj 
•900U70  02  •*279240-03 
•■0*174  01  9*9294/0-03 
•aOatRO  09  1*149960-09 
•919090  09  1*399260-02 
•E19990  02  1*997720-09 
•9I9C94  02  1*767090-41 
*993190  01  li9«036Q-49 
*926030  02  2*219760-09 
•934264  42  9.45066C-02 
*(33600  02  9*7079«0-01 
•936034  09  2*969340-02 
•930960  01  3*231100-01 
■C49990  Of  3*504060-02 
•946990  02  3*799070-42 
•9*9690  02  **073770-01 
.591390  01  **360090-01 

• C9J90O  111  **669390-02 
•054*60  02  **97*170-02 
*950030  02  5*29*990-42 
*991090  02  9*600370-09 
•963244  J2  5*919650-02 
•9*9990  09  6*242990-01 
■967290  02  9*569200-42 
•969090  49  4*999130-02 
•970770  42  7*929260-02 
•971394  42  7*5«2t20-09 
•973900  42  7*C9623O-02 
•979310  09  ••2311o0-02 
•079920  49  6*964390-61 
•577930  01  •*901490-02 
*979944  02  9.235994-02 
*979960  01  9.969290-02 
.990900  42  9*901050-02 
*991710  02  1*423090-41 
•B92450  02  1.05901O-0I 
•9U3104  42  1*099290-01 
*••3440  41  1*1243*0-01 
•59*160  02  I*199060-OI 
*(0*550  42  1*103390-01 


TPA4CCTCNT 
ITERATION  a 3 
angle  of  lift 

ATTACK  COEFFICIENT 

lOAOIANI 

1.625610-01  I.OEAIAO  04 
l■•23SIO-01  1*02*470  00 

1*629800-01  1*094910  04 

1.999990-01  1*024590  00 

1*696010-41  1*024990  00 

1*626190-01  1*09*690  00 

I.42E90O-0I  1*02*760  00 

1*626410-41  1.024040  00 

1.6265*0-01  1.09*930  00 

1.626670-01  1*029410  40 

1*626920-41  1*419160  00 

l*697160-0l  1*025310  00 

1*627*00-41  1*429460  00 

1*627620-01  1*025410  00 

I*6270«0-01  1*029790  00 

1*629260-01  1*026010  04 

1.690650-01  1.096990  00 

I.41940I/-4I  1*026470  00 

1*429310-01  1*426470  00 

1*629593-41  1*026090  04 

1*629090-01  1*027030  00 

1*630110-01  1*027140  00 

1*630283-01'  1*027280  00 

1.630370-01  1.027340  04 

1.630393-01  1*027390  00 

1.630330-01  1*017310  04 

I. 830190-01  1*027120  04 

1*629960-41  1*027040  00 

1.8294*0-01  I*024480  00 

I. 429290-01  1.024820  00 

I.6287IO-OI  1.096200  00 

1.620090-01  1*029900  00 

1*627360-01  1*029440  00 

1.626923-01  1.02*910  00 

1.429560-01  1.02*313  00 

1.49449O-01  1.823630  08 

1.693290-01  1*022080  00 

1*821960-01  1*029090  04 

1.690543-01  I.02II90  00 

1.610980-01  1.020140  00 

1*41729(^01  1*019100  00 

I. 619400-01  1*017490  00 

I.61J930-0I  1*016730  04 

1*611443-01  1*019410  00 

1*609220-01  1*014023  00 

1.604870-01  1*012990  00 

1*804370-01  1*014940  00 

1*401730-01  1*009200  04 

1*590990-01  1*007940  00 

1*596010-41  1*009493  00 

1.999943-01  1*003790  00 

1*989710-01  1*001720  00 

1.888320-01  9*999890-01 

1*902790-01  9*973410-01 

1*979103-01  9*999340-01 

I. 879283-01  «• 924 I 83-41 

1*971980-01  9*940993-01 

1*947190-01  9*074890-01 


PREDICTION 


DRAG  aElGHT 

COEFFICIENT 


I.OPSiuO-OI  4*040000  OJ 
1*067190-01  4*800000  03 

1*047270-01  4*000000  03 

1*467390-01  4*000000  03 

I*047S1I>-9I  4*004000  03 

1*047740-01  4*000000  03 

1*067990-01  4*000000  03 

1.048230-01  4.000400  03 

l*04444O>0l  4.000000  03 

1.060690-01  3*999990  03 

1*04919(^01  3*909990  03 

1.069940-01  3.999990  03 

1*070010-01  3*999990  03 

1*07049<^0I  3*999990  03 

1*070420-01  3.999990  OS 

1*071540-01  3*999900  03 

l■073990-01  3.999980  03 

1*072910-01  3.999980  03 

1*073490-01  3*999970  03 

1*073990-01  3*999970  03 

1*074930-01  3.999970  03 

1.074940-01  3*999940  03 

1*079240-01  3*999960  OJ 

1*075410-01  3.999960  03 

U0754BO-0I  3.999950  03 

1*075340-01  3*999990  #3 

1*079040-01  3*999990  03 

1*074440-01  3*999940  03 

1*074000-01  3*999940  03 

1*073330-01  3*999930  03 

1*079390-01  3*999930  03 

1*071960-01  3*999930  03 

1*0699*0-01  3*999920  01 

1*068420-01  3*999920  03 

1*066690-01  3*999020  03 

1*064740-01  3*999910  83 

1*062620-01  3*999910  03 

1*060281^01  3*999900  03 

1*097720-01  3.999900  03 

1*094990-01  3*999900  03 

1*091940-01  3*999090  03 

1*048760-01  3*999899  03 

l•0•9J30-al  3*999800  03 

1*041720-01  3*499000  03 

1*037870-01  3*999090  03 

1*033910-01  3*999070  03 

1*029930-01  3.999870  03 

1*029030-01  3*999070  93 

1*020330-01  3*999060  03 

1*015410-01  3*999440  03 

1*010980-01  3*999890  83 

1*004940-01  3*999890  03 

9*994000-03  3*499890  83 

9.936940-02  3*999040  03 

9.877I2O-09  3*999040  03 

8*818030-02  3*050as0  83 

9*792760-09  3.999030  03 

0*680000-09  3*999030  03 


P04CR  ACCELERATION 

AVAILA8LC 

IF1-L8F/SECI  IFT/IECI 

1**73390  99  4*664040  00 

1*473990  09  4*490200  00 

1*473740  09  4*092470  00 

1*473070  09  4*444430  00 

1*474200  09  4*040740  00 

1*474490  09  4*424040  00 

1*479100  09  4*414700  00 

1*479990  09  4*404990  00 

1*474000  09  4*992210  00 

1*474450  09  4*979400  00 

1*477340  09  4*904140  00 

1*474220  09  4*928030  00 

1*479100  09  4*901290  00 

1*479940  09  4*473940  00 

1*480830  09  4*444040  00 

1**82930  09  4*304490  00 

1*444210  09  *•329710  00 

1. *89840  09  4*284780  00 

1*407470  09  4*208700  00 

1*409040  09  4*134790  00 

1*491010  09  4*091430  00 

1*492900  09  3*943400  00 

1*494790  OS  3*073020  00 
1*494940  09  9*779090  90 

1*490290  05  3*004400  00 

1*499900  09  3.904000  00 

1*901030  89  3*407390  00 

1*903220  09  3*304040  00 

1*904740  09  3*203140  00 

1*900290  09  3*170040  00 

1*007400  09  3*073310  00 

1*909070  09  2*944790  00 

1*010390  09  2*099340  00 

1*911470  09  8*751290  00 

1*912900  09  2*442440  00 

I*914U70  09  2*933730  00 

1*019190  09  2*424040  00 

1*014290  05  2*310980  0 0 

1*017270  09  2*205410  00 

1*010240  09  8*040000  00 

1*919190  09  1*909040  00 

1*920020  09  1.902390  00 

1*920030  09  1*779440  00 

1*921600  OS  1*849440  00 
1*922320  OS  1*949140  00 
1*922990  09  1*441700  00 

1*523420  09  1*399400  00 

1*024200  09  1*299020  00 

1*094730  09  1*140000  00 

1*929920  09  1*042910  00 

1*929470  05  9*074000-01 

1*024070  09  ••744J0(>-ai 

1*920440  00  7*033070-01 

1*924760  09  4*949921^01 

1*027090  09  0.00114O-0I 

1*817300  88  8*241310-81 

1*927910  04  4*424040-01 

1*027490  99  J«030900-il 


721 


300  00 
>300  00 
1003  CO 
1300  0 3 
10 OS  03 
9 *0330  03 
I30C  00 
>3  03  w3 
1300  00 
0 00  00 
0 00  CO 
> Oo 
>0  03  00 
1000  00 
3t>0  00 
330  Ow 
OOO  00 
03  90 
30  03 
0033  00 
330C  03 
1003  00 
03  OC 
1000  00 
303  Oo 
3oC  oo 
I03U  00 
3C3  00 
3 03  00 


30  03 
1000  30 
3*OOUC  33 


lOOC  00 
300  00 
OOC  03 
300  03 
>3  00  CO 
lOOO  30 
1300  00 

OO  oo 


:30c  c 
1 00  t 


00  03 
>300 
>0  30 
>3  00 
lOOO 


33  3 
>3  3C  0 
00  0 
003  3 
00  3 
00  0 
>330  3 
33'3  O 
3 30  0 
030  01 
0 30  3: 
3JC  3 
003  O 
000  3 
>300  3 
330  3 
30C  3 


>0  30  3: 
UUO  31 
>000  Oi 
3C  31 


>000  01 
30  03  3 
>OOC  31 
003  01 
>000  0 
000  0 

330  01 
iOOC  01 
>0  03  0 
0 00  3 
00  3> 
>000  0 

>0  03  3 
>3  03  J 
0 00  3 1 
300  31 
930  J 
iOOO  0 
303  3 
>330  3 
00  3 
>300  31 
>300  3: 
03  01 
1330 
>333  U> 
>«<3V03U  01 
90b 


>33  31 


>0  30 
3UO  0> 
TS«3  3U  3: 

000  c 


9043IJ  32 
9>»*l<3  32 
•riJttlu  32 
9tlJ«3U  32 
S'12V»3  02 
9tl2«33  32 
90IS33  32 

309323  32 
903303  32 
SrOTOil  02 
S2C7I3  92 
3ra«j>>  32 

573463  32 


974703  32 
9 74203  32 
S7J7J3  32 
973330  92 
972033  32 
:7293r>  ( 


7220 


I 02 


971C20  92 
a7IC33  32 
971923  32 
971393  32 
9/13JO  02 
•71320  32 
aT I JyO  02 


7192 


172390  32 
972730  02 
trjJIJ  32 


9(3  7 7.3  32 
9I194CJ  02 
957190  02 
aflCOlO  02 
9V3V3D  02 
SOJOCO  02 
9V93I0  02 
S<7c60  02 
600130  32 
632740  32 


> 02 


>17703  32 


026203  02 
(32300  02 
(36010  32 
(4U0VI3  32 
(44200  02 


7 9304  >3  .12 
7b694o  02 
774040  32 
701260  32 
730900  02 
7C603I  02 
003900  02 
■ I 12  33  02 
0IOC8O  32 
126430  02 
■34773  32 

■420IQ  32 
690093  32 
169170  U2 
5674ao  02 
(79660  02  ■> 
004J6U  U2  ■*! 
692010  02  -I 
C01090  02  >-l> 
910200  02  -I 


)IC34t 


02  ' 


7690  02 
936613  02 
C497CD  02 
994630  32 
«(3«JO  32 
973090  02 
962300  32 

360670  32 
Cl  0220  32 
016o2i>  02 


214IC.O-01 
244473-01 
27423i>-01 
333430-01 
J3IC70-OI 
399030-3 1 

3 06  9O0-0I 
*1336»-01 

4 33020-3  I 


CI216C-0I 
>629330-01 
649460-3 1 
e»0460-OI 
674330-31 
o670i>0-J  1 
OV6020-0 I 
70493  0-0  I 
718190-01 
226100-01 
73281 D-31 
734200-01 
742440-01 
745420-01 
747070-01 
74  7440-31 
74w92O-0I 
744333-01 
740740-31 
739960-31 
723610-01 
722410-01 
713643-01 
7c36  3<3-01 
692330-01 
>679720-0  I 
C6963C-0I 
693679-01 
634260-31 
616990-01 
997680-01 
977960-01 
936230-01 
93 JTCO-OI 
910010-31 
469160-01 
• 99  160-0  I 
•J2C30-OI 
433920-01 
374670-01 
344190-31 
311100-01 
260620-01 
247990-01 
213420-31 
176390-01 
142410-01 
109630-01 
068G9O-0I 
029680-01 
939710-02 
>907490-32 
I 32480-32 
>691030-02 
>273463-02 
■ 90181^32 


42141 


>-0  2 


67720-02 
649280-02 
1 0691 0-02 
694760-02 
209430-32 
769760-32 
2992o0-02 
643 143-02 
378920-32 
91  97#1)-32 
•61 160-02 
>469190-32 
918710-37 
391970-32 
842640-uJ 
171060-03 
loJ 180-03 
8269a 0-3 J 
J4eCu0-02 
612220-32 
4748  13-02 
439620-02 


9ao9aO-32 
022Cb0-u2 
469220-02 
883123-32 
336493-32 
729970-32 
138633-02 
647C4D-32 
990230-32 
347840-02 
739840-02 
01261 3-01 
060630-31 
068330-0  I 
I2484I1-3  1 
16I 013-01 
196920-01 
2J1 J8U-bl 
269980-31 
299090-31 
331020-01 
3640(13-01 
399600-31 
42u230-ul 
496230-31 
•83880-31 
9I4I2J-31 
64 1 460-3  I 
>869080-31 
89  a 490- 01 
(21 C90-01 


(-02 

1-32 

13-32 


621630-42 
993740-42 
464410-02 
413743-02 
341610-02 
266720-02 
194930-02 
119390-02 
443260-32 
966330-42 
684660-02 
410330-02 
731410-32 
691493-02 
972140-02 
491960-02 
411950-02 
331010-02 
290430-02 
169910-02 
089630-02 
039390-02 
929660-02 
660123-02 
771130-02 
692670-02 
614810-02 
9J7a0U-O2 
461090-02 
389380-02 
310423-02 
236340-32 
163160-02 
930923-02 
019690-02 
949380-02 
880140-32 
81 19(0-02 
744860-32 
67889(^02 
613973-02 
990220-02 
4876 10-02 
426160-02 
36a8Cl>-02 
306733-02 
248760-02 
10199U-U2 

136380- 02 

081940-02 


8 79800-02 
827130-32 
779990-02 
7331711-02 
687640-32 
(■J9W-02 
600360-02 
998213-02 
917360-02 
4769 10-02 
>43  7730-02 
399900-32 
JO2223-02 
329860-02 
293400-32 
298830-02 
222120-02 
189270-02 
197240-02 
126030-02 
099630-02 
096000-02 
037140-02 
009020-02 
901620-02 
994320-32 
326910-02 
9.13883-02 
876890-02 
8a4 763-02 
6 312917-02 
836420-02 
786120-32 
764380-02 
743163-02 
722940-32 
712400-02 
632930-02 
673190-02 
694260-02 
63a84O-02 
617900-02 
633400-02 
963340-02 
866720-02 
6S3930-U2 
834690-02 
8 1 «2  70- 32 
934230-02 
489960-02 
478280-02 
461290-02 
447660- 02 
434370-02 
42  I 433-02 
438743-02 
396390-02 
384340-32 
372a70-02 
361380-02 
349870-02 
3J8920-02 
328240-02 
31 7610-02 
3076217-02 
297680-02 
287970-02 
278480-02 
269220-02 
263173-02 
291330-02 
242703-02 
2342  717-02 
226030-02 
2 1 79  70-  02 
2101  1^02 
202423-02 
194910-02 
187860-02 


J« 999820  OJ 
3*999820  03 
3*999820  03 
3* 0998 ID  03 
3*999810  03 
3*999800  03 
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3.999733  03 
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826870-01 
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■2*083870-01 
•1*818420-01 
•9*409890-02 
■J.4B0090-02 
2*908820-02 
9*60066(^88 
1*661980-81 
2,398860-81 
3*161830-01 
3.8801 80-01 
4.785370-01 
5*642540-81 
8.82999^01 
7*444380-01 
0.387750-01 
9*388810-01 
1*038890  08 
1*137*30  80 
1*242770  08 
1*380090  08 
1*489690  80 
1*871890  00 
1*885680  08 
1*801870  08 
1*920060  00 
2*040180  00 
2*182080  00 
2*285730  00 
2*410990  80 
2.837780  88 
2*665980  08 
2*799500  80 
2*828230  00 
3*088060  80 
3*190890  88 
3*324590  08 
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3.894210  00 
3*789890  00 
3*868020  00 
4*002470  00 
4*138180  80 
4*275840  80 
4*412730  00 
4*848410  08 
6*68S880  80 
4*822040  00 
4*087780  80 
9*082890  08 
5*227880  00 
8*361440  00 
S.48448D  80 
8*860680  08 
5.692270  08 
9*822830  08 
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I.I09OOC  01  I.l0u7t0  03  2,1143*1}  92  -I.4344TO-0I  A.776210-02 

1.179300  01  t.1924;-}  03  2.  129030  02  -I.O9J9IO-01  *.7*0*10-02 
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2.23909C  01  9.3I7JI9  U2  2.**399n  02  -2.0186^0-01  9.991370-02 
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2.3*6303  31  2.83*7:9  C2  2.(9*44U  02  -1.612*90-01  8.799279-J2 
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4.329300-01  4.I4C49O-02  3.999200  03  1.693200  09  9.631400  00 

4.306990-01  4.134*70-92  3*99927003  1.09930009  0.681000  90 

4*290190-01  4. 120420-02  J. 999270  03  1.697470  00  9.66920O  00 

4.27IIIO-01  4.122420-02  3.999270  03  1.690810  08  0.604280  00 

*■282330-01  4.118900-02  3.969260  03  1.701810  08  0.606000  90 

4.233470-01  4.111300-02  3.999260  03  1.703*70  09  0.706030  00 

4.214703-01  4.109430-02  3*999280  03  1.708390  08  0.71*360  00 

*•197030-01  4.l0047I>-e2  3.999240  03  I.70720D  08  1.719*30  00 

4.IS0Z6O-0I  4.09924I1-02  3.996240  03  1.709120  0 8 9.721080  00 

4.162980-01  4.090ltI>-02  3.996240  03  1.719920  09  0.722180  00 

4.I49940-01  4.008110-02  3.999240  03  1.712600  09  9.7200*0  00 

••120270-01  4.440210-02  3.999230  03  1.71*400  09  9.719460  00 

4.1124*0-01  4.0794IO-02  3.999230  03  1.710000  08  9.700920  00 

4.o(«67D-0l  4.070730-02  3.699220  03  I. 717710  08  0.699260  00 

*•060740-01  4.04*1*0-02  3.999220  03  1.710300  08  0. 607690  00 

4.064160-01  4.0*16*0-02  3.996210  03  1.720080  09  0.673040  00 

4.046400-01  4.09727O-02  J. 699210  03  1.722360  09  9,007780  00 

6.034700-01  4.082O4fr-«2  3.006200  03  1.723820  OS  0.830420  00 

4.0I908O-0I  *.0*4780-02  3.999200  03  1.729240  09  9.610910  00 

4.009280-01  4.444*70-02  3.99920D  03  1. 728*20  08  0.89*220  SO 

3.990910-01  *.0*0«*0-02  3.999190  03  1.727080  09  9.071390  00 

•3.976010-41  6.03*710-02  3.099100  03  1.7202*0  09  0.044440  00 

3.962990-01  4.032260-02  3.996120  03  1.730490  OS  0.910410  00 

3.0*9330-01  4.029090-02  3.999100  43  1.731600  09  0.404J20  00 

3.938990-01  4.0294IO*a2  3.999170  03  1.7J206D  08  9.481200  00 

3.922800-01  4.021800-02  3.999170  03  1.733970  08  9.416000  00 

3.90926O-0I  4.0I6280-02  3.999170  03  1.7J8060  08  0.370690  00 

3.0(7190-01  4.01*030-02  3.996160  03  1.73*020  00  0.339080  00 

3.0(4720-01  4.011400-02  3.99*160  03  1.737070  08  9.290990  00 

3.472470-01  4.004190-02  3.909180  03  1*730020  08  «,2S*I80  00 

3.06044O-0I  *.00*910-02  3*999180  03  1*738930  09  9.211480  00 

3.848630-0I  4*001780-02  3.999140  03  1.739790  08  *.164*10  00 

J.23743O-0I  3.9V***O-02  3.699140  03  1.7*0620  OS  9.116600  SO 

3.428630-01  3.999630-02  3.999130  03  1.741*00  09  9.0*6900  OO 

3.814440-41  J. 992670-02  3.999130  03  1.7*2180  09  9.01*670  00 

3.003460-41  3.986770-02  3.999130  OS  1.742490  09  0.961120  00 

3.792670-01  3.9469*0-02  3.999120  03  1.743920  OS  0.909000  00 

3.7(2a6U-«l  3.944170-02  3.096120  03  1.7*4180  49  0.4*0000  00 

S.7TI680-0I  3.941490-02  3.999110  03  1.7*47*0  09  0.790*90  00 

3.761*70-01  3.978800-02  3.699110  03  1.7*9290  09  0.730390  00 

3.7£l4f>0-4l  3.979200-02  3.999100  03  1.748000  09  (.660720  00 

3.741630-01  3.973660-02  3.699I0O  43  1.746280  08  8.609810  00 

3.73194D-0I  3.971180-02  3.99910003  1.74873009  2.94080000 

3*722820-01  3.9**790-02  3.699090  03  1.7471*0  08  8.474*00  00 

3.7133*1^01  3.9*6370-02  3.999090  03  1.747*10  09  0.406960  00 

3.70*130-01  3.9*4490-02  3.999060  03  1.747080  09  8.337893  00 

3.469210-01  3.96l78l>-02  3.996080  03  1.7*8160  09  (.267*30  00 

3.*8*4aO-01  3.099960-03  3.996070  09  1.740430  09  0.198600  00 

3.977870-01  3.997380-02  3.999073  03  1.748480  08  8.1224*0  00 

3.4*6480-01  3.996240-02  3.969060  03  1.744890  99  0.047980  00 

3.**l24O-01  3.(93180-02  3.9990*0  03  1,749080  08  7.972210  00 

3.493120-01  3.991140-02  3.999*60  03  I. 7492J0  05  7.868190  00 

3.C49I9O-01  J.049170-02  3.999090  03  1.7*9360  09  7.816960  08 

3.037430-01  3.9*7230-02  3.999090  03  1.7*9*60  OS  7.737920  00 

3.026820-01  3.94934D-02  3.966040  03  1.7*9930  09  7.*B*920  00 

3.422370-01  3.943490-02  3.6996*0  03  1.7«6670  05  7.978170  00 

3.bl9070-Ut  3.941400-02  3.9990JO  03  1.7*9990  09  7.49230O  00 

3.407620-01  3.93V910-02  3.999030  03  1.749990  09  7.408380  00 

3.406923-01  3.930190-02  3.699620  03  1.749960  08  7.323J30  00 

3.46.07O-0I  3.934400-02  3.999020  03  1.749910  09  7.237280  00 

3.94734O-0I  3.03*880-02  3.999023  03  1.7*94*0  08  7.180220  00 

3.98U800-OI  3.933250-02  3.9WOIO  03  1.749340  OS  7.082I8O  00 

3.974340-01  3.931680-02  3.996010  03  1.749230  118  6.673180  00 

3.944I0CK0I  3.9301*0-02  3.99600U  03  1.7*9100  08  6. 863280  00 

3.9*1940-01  3.928690-02  3.999000  03  1.740940  08  (.792*30  00 

3.9949*0-01  3.927I9O-02  3.990993  03  1.740770  09  6.700730  40 

3.990070-01  3.929760-02  3.990690  OJ  1.744990  OS  0.600170  00 

3.94433D-0I  3.924380-02  3.694980  03  1.7*0300  09  0.91*790  00 

3.930720-01  3.923320-02  3.998980  03  1.748160  08  8.420610  08 

3.933280-01  3.6217O0-O2  3.998480  03  1.747630  08  (.329690  00 

3. 627690-01  3.020410-02  3.994670  03  1.747*80  OS  6.220940  00 

3.922670-01  3.9161*0-02  3,998970  03  1.7*7420  09  6.IJ39I0  00 

3.917980-01  3.917940-02  3.99896003  1.74719009  6,03639000 

3.912600-01  3.916790-02  3.998960  03  1.7*6870  08  8.938980  09 

3,407740-01  3.914490-02  3*998940  03  1.746470  08  8.840130  00 

3.80JOIO-OI  3.9I4460-02  3.960940  03  1.746270  08  9.741999  09 

3.496400-01  3.9133*0-02  3.998990  93  1.749960  00  9.441370  00 

3.493900-01  3.9122(0-02  3.990MO  03  1.7*8640  08  0.841120  00 

3.4899IO-01  9.9112*0-92  3.990940  03  1.7*8310  08  8.4*0310  00 

3.409240-01  3.610230-02  3.690630  03  1.74*970  08  2.330070  00 

3.4(1090-01  3*909280-02  3.990930  03  1.744*90  08  S.297139  00 

3.477040-01  3. 908290-02  3.998920  03  1.74*290  98  8.134010  00 

3.473100-UI  3,9073*0-02  3.998920  03  1.743930  08  0.0320*0  09 

3.4*0270-01  3.90*4*0-02  3.990910  03  1.741900  08  4.020030  00 

3*464!»90-OI  3.6O4840-02  3*690910  03  1*7432(0  00  4*028260  00 

9*401930-01  9*904730-02  3*990910  09  l*742O60  OS  4.791200  00 

9..48.2O-0I  9.9U39UO-02  3.990900  03  I. 74(800  OS  4.01(020  00 

3.499010-01  3.60310D-02  3,990900  03  I.742I40  08  4,81(110  SO 

9.«SI71o-01  3.602J30-02  3.960490  03  1.741770  08  4.407000  OO 

3.442400-01  3.901440-02  3,068490  03  1,7*1410  08  4.101780  00 

3.44S300-OI  3.600840-02  3.668009  03  1.741090  09  4*100140  00 

3.442340-01  3,9001*0-02  3.998880  03  1.740*90  08  4.090(90  00 

3.439470-01  3.099**l>-02  3.998070  03  1.740330  08  3.004210  00 

3.43**40-01  3.898010-02  3.968870  03  1.736980  09  3.077010  00 

3.433920-01  3.898170-02  3.994470  03  1.739620  09  3.771440  00 

3.431290-01  3,097960-02  3.998060  OJ  1.739270  06  3.664000  00 

3.420790-01  3.096970-02  3.964460  03  1,734630  08  3.880020  00 

3.42*3*0-01  3.09*400-02  3.900890  03  1.730990  09  3.481120  00 

3.423940-01  3.094840-02  3.994890  93  1.738280  08  3.344120  08 

3.4210*0-01  3,094320-02  3.998040  03  1.737030  08  3.237040  00 

J.419470-41  3.094010-02  3.9900*0  03  1*737600  08  3*120010  00 

3**i736O-01  3.094320-02  3.698840  03  1.737200  00  3.022740  00 
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1 ME  U.f|roUE  4199OEE0  0LI6HT  PaTH  AMOLE  07 

• N«.l  ATfACK 

I9IC  1 <711  I71/8EC I IKAOIANI  |9*0( AN I 

0*0  laCOgOOD  Oi  l*4«739d  92  9*t*J*30-99  l•9^9729-01 

l•03009C-92  laJOJOOU  03  l■*970■>O  92  I•I20490-0*  laOZOOIO-OI 

8*CO0OWO-O2  1*990000  03  t«4t>4329  02  1*799790-04  laOZOOlt^Ol 

3»C3000'3-02  l•<OaCGD  03  l•aee70O  02  2.30033U-0*  1.929C4O-0I 

*»993i9L-32  l•9000UU  03  liabOZOO  02  3*0992AI>-04  1*929110-01 

4ftGOllOO-32  laOCOaOJ  03  1*470103  92  4**I3000-D4  1*92*24(^01 

0.09300C-92  1*099000  93  1*471100  92  3*029400-94  1*92937(^01 

1*100000*91  1*000010  03  1*472020  92  7*299900-04  1*929900-01 

1*133909-91  1*J*JCI0  93  1*472040  32  ***23200*0*  l**29930-0l 

1(400000-01  l*OOOOIU  33  1*473090  02  1*040910-01  1*92*790-01 

1*200300*01  1*900020  03  1**739«0  02  I *373990-03  1*987000-01 

2*290900-01  1*090030  03  1*477910  92  1*729990*03  1*927240-01 

2**0(000-0t  1*990040  03  l*47V3IO  98  2*107190-03  1.927470-01 

3.C993J0-9I  1.CC0C9U  03  1*401119  02  2*909700-03  1*627990-01 

3*490900-01  1*000070  03  1.40299O  02  2*927990-03  1*927910-01 

4*290939-01  l*9VOIIi3  03  l**n942J  02  3*234990-03  l*92B32l>-0l 

b*03999C-9l  l*99JloO  03  l.aMOOlO  02  4*029040-03  1*920700-01 

8*tOCOUO-OI  1*0002*0  03  1*493390  02  9*299900-03  1*929040-01 

•■990000*01  i*eec3ou  03  1*499740  02  7*094970-03  1*929390-01 

7*490000-01  1*900390  03  1*900070  02  9*209290-03  l••^993l>-OI 

0*400000-01  1*900933  03  I>9U*I70  02  9*941900-03  l*9299l»-OI 

9*4003wc-01  l*9C>99V7  33  l*t)91iO  92  1*171190-02  1*93014(^01 

1*040000  00  l•90ea9C  03  1*912090  92  I*399«7D-U2  1*930300-01 

1*1*00  00  CO  l*CCIt9l>  03  1*1I992'>  32  1*999220-02  1*93030(^01 

1*240000  eu  I*3(<I34.0  03  I*fcl9<.90  92  1*71.9490-92  1*930400-01 

1*3*0003  CO  1*9911.43  03  1*123293  92  I.V0002C-02  l•*10J4(^0l 

1***0390  30  1*331990  o3  l•e2eniO  92  2*22040(7-02  I.930I9O-0I 

1*9*0000  00  1*992323  03  l•33J2«3  02  2*41.0490-02  1*9299*17-01 

1*9*0000  00  1*00272(1  >J  I*t31u33  32  2*799900-02  l*929*9O-01 

1*143000  00  l*903laC  03  l.tJuilJJ  92  2*»c7220-02  1*929220-01 

1.04OOO3  1.0  1*003939  03  t*lJC9u3  92  3.2331*0-02  I.9207OO-OI 

1*940000  90  1*994190  03  1*142903  92  3*901090-02  l•9^0O•O-OI 

2*040000  00  l*90*7IC  03  1*94909(1  02  3*7«79«D-08  l*92T39>-0l 

i*l*O0CO  CO  1*;0932(J  03  1*940090  92  4*079910-02  1*924910-01 

2*24000C  00  l*30>9711  03  l.bOISOO  02  4*370200-02  1*929990-01 

2*340000  00  l*S0D9feJ  03  I*tl3903  32  4*l70920-02  1*924470-01 

2*440900  00  1*097430  33  1*3^0490  02  4.07143O-D8  l•*23^•I^0l 

2*940000  CO  1*00(221:  C3  l*9t>lBJO  92  9*207320-08  1*921970-01 

2**4000U  00  1*009070  03  1*991990  92  9*402730-02  1*92003(^01 

2.14000C  00  l*00937n  93  I*9t32*3  02  9*922270-02  l*9l097O-OI 

1^190000  00  1*010910  03  1*111293  J2  9*240420-02  1*917200-01 

2*940000  00  1*011930  03  l*lo722(7  02  0*971710-02  1*019460-01 

S«C40ObC  00  l*OI2«OC  03  I >3«9(t3J  02  9*900000-92  1*013910-01 

3*149000  CO  I*£|400C  03  1*970770  02  7*231040-02  1*911430-01 

3.2400017  00  I•0l323[:  03  1*37239(7  02  T.994T90-02  1*409210-01 

3*349990  00  I*01c470  03  lilllOOO  02  7*090930-02  I. 904090-01 

3*940000  oO  t*(lir740  03  1*373110  02  0*233090-02  1*104390-01 

3*«4000(:  00  I*0lv0«9  03  1*074020  02  0*999190-02  1*901720-01 

J*(40J9U  00  1*020440  93  l«!7703O  02  0*904270-02  1*99091(7-01 

3*14O0CU  00  1*021470  03  1*974999  02  9.230790-02  1*994000-01 

3*14900(7  00  1*02339(7  03  1*579940  02  «*97219b-02  1*992930-01 

3*S4000C  UO  l*02*0«(7  01  1*34004(7  02  9*90*010-02  1*90970(7-01 

.■(-oOOC  00  1*024403  03  1*301713  02  1*023300-01  1*900320-01 

4*140000  OU  1*0*012(7  03  I>:h0490  02  1*039120-01  1*902700-01 

4*2*V0317  00  1*029010  03  1*903100  02  1*000990-01  1*37909(7-01 

4*3*0000  00  1*031390  03  l■!0  3 64(7  02  1*12  0 9 9 0-01  l■•79^80-01 

4*440000  09  l■a31]3D  03  1*904130  02  t*l9230I>-OI  1*871290-01 

4*340003  00  1*03920(7  03  1*504993  02  1 *103070-01  1*997113-01 

4*040000  00  1*037IOC  03  1*544»0I7  02  1*214900-01  1*092020-01 

4*  140000  00  1*039040  03  1*099130  02  1*244810-01  1*59830(7-01 

4*940000  00  1*041030  03  1*50931(7  02  t*27487l>-0t  1*593000-01 

9*940000  00  1*043070  03  1*307420  02  1*303750-01  1.549070-01 

0*040000  00  1*045133  03  1*303430  02  1*332290-01  1*344200-01 

0. 14000C  00  1*047200  03  t*3Os440  02  t*390l3»-01  1*039190-01 

5*240000  00  1*049450  03  l*»493sO  02  1*307330-01  1*534040-01 

5*340000  00  1*06137(7  33  1.543230  02  1*41375(7-01  1*520740-01 

1*440000  00  I*033V2U  Oi  1*383040  02  1*439400-01  1*52331(7-01 

5.5*0000  00  l«J3b2l0  03  1.34*000  02  1*40*230-01  1*01775(7-01 

5*9*90  00  OO  1*031340  03  1*504510  02  I •*■0220-0 1 1*51 2 050-01 

0*140000  00  1*040410  03  1*964100  02  1*511330-01  1*50*210-01 

5*8*0000  00  1*04331(7  03  1*643010  02  1*533520-01  1*500240-01 

•*<40000  00  1*093730  03  1*30140(7  02  1*554700-01  1*499150-01 

•*C»0090  00  1*090220  03  1*502950  02  1*579090-01  1*407920-01 

9*1*000(7  00  1*070710  03  1*502400  02  1*944340-01  1*401500-01 

4*840000  00  1*073240  03  1*501900  02  1*612590-01  1*975000-01 

0*340000  00  1*073790  03  1*5(1490  02  1*429700-01  1*440400-01 

4*440000  00  1*074370  03  1*400920  02  l>44O4«O-0l  l««»l77O-0l 

1*540000  00  I*ut9<70  03  1*600360  02  1*9(0000-01  1»«3*940-OI 

9*440000  00  I*J41900  03  1*574790  02  1*97471(^01  I•44■al0-0l 

4* 140000  00  I•0■o24ll  03  1*379210  02  1*407510-01  1*940970-01 

9*|40oC0  C0  1*090900  03  1*570930  02  1*999070-01  1*433330-01 

9*<4000U  00  l*U31adC  J3  1*970040  02  1*709450-01  I.OZlbOO-Ol 

T*C*tOO0  00  1*04427(7  03  1*577490  02  I•7l•a20-(l(  1*419260-01 

7*140000  00  1*040470  03  1.174040  02  1*726070-01  l.4| 18*0-01 

7*240000  00  1*044940  03  1*576310  02  1*733280-01  1*404330-01 

1*140000  90  1*102410  03  1*873790  02  1*738750-01  1*346750-01 

7.44C0OC  00  1*103140  03  1*575220  02  1*742990-01  1*380080-01 

1*640000  00  1.IC7I70  03  1*174700  02  1*743900-01  1*381340-01 

7*940000  00  1*110410  03  1*674200  02  1*74796(^01  I.373a30-(ll 

f*14000C  0(*  1*113340  03  1*573730  02  1*747930-01  1*369650-01 

7*O40OCC  CO  1*116060  03  1*671300  02  1*747010-01  1*357710-01 

7*440000  00  1*114410  03  1*372040  02  1*744790-01  1*349710-01 

0*040003  00  1*121640  03  1*972530  02  1*741270-01  1*341690-01 

0*|4OOOO  Ott  1*124210  03  1*372200  02  1*739450-01  1*333340-01 

■.S40OCO  00  I*I26«70  03  1*571920  02  1*730330-01  1*326300-01 

9*340000  00  1*129970  03  1*571490  02  1*722900-01  1*31719(^01 

6*440000  00  l*l323uU  03  1*571520  02  1*714170-01  1*300950-01 

0*640303  00  1*135030  33  1*671390  02  1*704140-01  1*300970-01 

•■94(000  Ott  1*137690  03  1*571130  02  l•o•2■2D-0l  1.292310-01 

•*140010  00  1*140333  03  1*971323  02  l*6*021O-Ot  1*204023-01 

0**4O0OO  00  1*142950  03  1*971190  01  1*996J2>-01  1*275490-01 

9*<»000U  90  l*|4*540  03  1*571520  02  l*e5ll6C-OI  1*297200-01 

<*C4S3C0  00  1*144113  33  1*671720  02  1*4347*0-01  1*250600-01 

9*140300  00  1*1504(0  03  1*572000  02  l.bWOlO-Ol  1*290443-01 

<*240003  CO  1*153173  03  1*972350  02  1*509160-01  1*242043-01 

<*3*Q(IJC  00  I*lws49  0 03  1*5  7 2 79  3 02  l*570C4(>-gt  1*233410-01 

<*•40003  Ott  l*l!*4t2C  03  1*073310  02  1 ■ 550  70D-0 1 1*225100-01 

0*6400(3  CO  1*1(0143  03  1*673023  02  1*534170-01  1*ZI075(>-O1 

9.44000C  03  1*192920  03  1*574120  02  1*513480-01  1*200333-01 

<•1403(3  60  1*195200  03  1*675413  32  l*496930-0l  I.I990IO-OI 

<*i*O0o(  ttO  1*1(7590  01  1*0793(3  02  1*45<94O-0I  1*101510-01 

<•<40000  00  1*199940  03  1*577200  01  1*432550-01  1*103130-01 

1. (04000  ei  1*172(90  03  1*570370  02  1*404370-01  1*174770-01 


(I0T  D*A«  9CICM1  PO4E0  ACCCLERATtON 

COCmCIENf  COEFFICIENT  A«AlLA0i.E 

U.BFI  (FT-LBF/9ECI  (FT/EeCI 

1*024930  00  1*000793-01  9*000900  03  1*973290  05  9*994040  00 

1*0245*0  00  1*097140-01  9*000000  03  1*973520  09  9.95020O  OO 

l••■99•0  00  1*097290-01  4*000000  03  1*473743  05  4.00Z47O  00 

1*084940  00  1.O97J00-O1  4.000000  OS  1*473970  05  4*449*30  00 

1*024000  00  1*097500-01  9*000000  03  1*974200  05  4*940740  00 

1*024790  00  1*097740-91  4*003003  03  1*474950  05  4.92504O  00 

1,024050  00  1*097000-01  9*000000  01  1*475100  05  9*619790  00 

1*024930  90  l*0o0213-0l  4*000000  03  1*475593  05  4*90490D  00 

1*025010  00  1*090440-01  4.000000  03  1*479000  09  4*59221D  00 

1*025000  00  l*O90(.t.O-OI  3.09999O  03  1*479450  05  4.57990D  00 

1*029240  00  1*099113-01  3.99099O  03  1*977340  09  4*594190  90 

1.025390  00  1.0(9540-01  3*909990  03  1*470220  05  4*520030  00 

1*025543  00  1*060063-01  3*999990  03  1*479100  09  9*901290  00 

1*089900  00  1*070370-01  3*909090  03  1*979990  05  9*473990  00 

1*026020  09  1*070790-01  3*999990  03  1*400030  05  4*440090  00 

1*029073  00  1*071513-01  3*999000  03  1*902530  05  4.3O049O  00 

1*029110  00  1*072190-01  3*999900  03  1*404210  00  4.320710  00 

1*039530  00  1,072020-01  3*999900  03  1*405003  09  9*800700  00 

1*029730  00  I. 073300-01  3*999970  03  1*407470  OS  9.802700  00 

1*029900  00  1*073000-01  3.909970  03  1.4B9Q9D  09  9*130790  00 

1*027003  03  1*074400-01  3*999970  01  1*491010  00  4.001030  00 

1*037220  00  l*O7401O-OI  3.9V9990  03  1*492900  05  3*993950  09 

1*027320  00  1,079100-01  3*999990  03  1*494750  05  3.07302O  00 

l•a273aD  00  1*075290-01  3*999990  03  1*499540  09  3*779090  00 

1*027390  00  1*075290-01  3.999950  03  l*49029O  09  3.90449O  09 

1*327350  00  1*075100-01  3*999950  03  1*499990  05  J.50000O  00 

1*027263  03  I•a749^»-al  3.099990  03  1*501933  05  3*407350  00 

1*027113  00  1*074493-01  3*999940  03  1*50328(1  09  3*309040  0 0 

1*029910  00  1*073910-0)  3*999940  03  1*904790  09  3*203140  00 

1*029940  03  1*073100-01  3*099O3O  03  1*509290  05  3.17009O  00 

1*029323  03  1*072200-01  3*999930  OJ  |•■079•3  09  3*073310  00 

1*025920  30  1*071070-91  3*999930  OJ  1*509070  05  S.9047SO  00 

1*020993  00  1*099700-01  3*999920  OJ  1*010393  05  2*099340  00 

1*024930  00  1*096320-01  3*999920  03  1*511970  09  2*751290  00 

1*024333  00  1*096400-01  3*999020  03  1*512900  05  2*942990  00 

1*023990  00  1.09*560-01  1*999910  03  1*514070  05  2*033730  00 

1*022900  00  1*062*20-01  3*999VtO  03  1*015190  09  2*424040  00 

1*022070  00  1.360360-01  3*009903  03  1*519250  09  2*315950  00 

1*321170  00  1*057000-01  3*999930  03  1*017270  09  2*20*910  00 

1*020100  oO  1*054730-31  3*999900  03  1*510240  05  2*090000  00 

I.OIVIZO  03  1*051740-01  3.999090  03  1*919(50  09  1*909090  00 

1*017970  03  1*040930-01  1*999990  03  1*520020  09  l••■2350  00 

1*016743  00  1*045120-01  3*99908O  0]  1*520030  39  1*779040  00 

1*010433  03  1*041400-01  3.99900O  03  1*921000  05  l**990*O  00 

1*014030  00  1.OJ703O-OI  3*994000  03  1*022333  05  1*599103  00 

1*012550  00  1*033590-01  3*99907O  OJ  1*532990  05  1*49)700  04 

1*010900  00  1*029200-01  3*999070  03  1*023920  05  1*359900  00 

1*0093)3  03  1*024790-01  3.99907D  93  1*524200  05  1*299020  00 

1*307990  00  1*020000-01  3*990060  03  1*52*730  00  1*194000  00 

1*005710  03  1*015150-01  3*099063  0]  1*520223  05  1*052910  00 

1*003770  09  1*0)0020-01  3*999090  03  1.525970  05  9.97955O-0I 

1*001740  00  1*00*900-01  3.99900O  03  1*529070  09  0*744300-01 

9*999093-01  9*901330-02  3*999090  03  1*589490  05  7.03S97O-OI 

9*9730IO-0l  9*033020-02  3*999040  03  1*929790  05  •*•49920-01 

0*090960-01  9*07*360-02  3*999040  03  1*027053  05  0*001140-01 

9*926300-31  9*013030-02  3*999030  03  1.027300  05  ••24132O-0I 

9*901190-01  <*7*9920-02  3*999030  03  1*527010  05  4*42094»-ai 

9*070090-01  9*909110-02  3*999030  93  1*527690  09  3*930000-01 

9,0*0090-0)  9*010690-02  S*99902O  03  1*927030  00  2*077090-01 

9*020090-01  9*000790-02  3*999823  03  1*827940  05  2*144370-01 

9*791210-01  9*401300-02  3*99902O  03  t*S20O2D  09  l•494i•0-•l 

9. 761420-01  9*410990-02  3*999010  Oj  1*520070  05  7*03091»-01 

9*730733-01  0*330690-02  3*99901O  03  1*520090  09  1*100590-02. 

9*699150-01  9*295540-02  3.4990OO  03  1*520O0O  09  -4.9TJ40O-Q2 

9*0960O3-OI  9*191310-02  3*499003  OJ  laOSBOaO  00  -1*301710-01 

9*631330-01  9*119070-02  3*999000  03  1*027900  05-1*034530-01 

9*0<912O-O1  9.039930-02  3*999740  93  1*027900  05  -2*l09ZtO-0t 

4.S64050-01  0*O63OOU-O2  3*999790  03  1*027000  05  -2*043300-01 

9*528120-01  0*005230-02  3.99970O  03  1*587070  OS  -3*090440-01 

0*491360-01  0*OO604O-U2  3*999703  03  1*027020  00  -3*010090-01 

9*453763-01  0*727070-02  3*9997S0  03  1*027300  Of  -3*907010-01 

9.4I533U-0I  0*640400-02  3*999770  03  I*527I00  05  -4.2009 10-0 I 

9*370390-01  ■*96a500-02  3*999770  03  1*020990  00  -4.5790IO-4I 

9*336040-01  ■•400270-02  3*099700  03  1*580700  05  -4.003I2O-OI 

9*295223-01  0*4070l0-02  3*990790  03  1*529990  09  -5*111580-01 

•.253643-01  ••32T2IO-02  3*999790  09  l.IXOSJO  09  -B*3f4530«fl 

9*211433-0)  0*246040-08  3*999750  03  1*026090  ••  -9.09190O-9I 

9*108320-01  8*196020-02  3*999790  03  1*525890  09  -5*943720-01 

4*17*620-01  0.005900-02  3*909753  03  1*529590  09  -5.74994D-91 

9. 080293-01  8.905410-02  3*999740  OJ  1*525340  09  -5*819490-01 

9*33527(^01  7*425030-02  3.9997*0  03  1*025000  00  -S*00903O-Oi 

0.980970-01  7*949050-02  3*099730  03  1*924820  05  -9*051500-01 

0*9*3470-01  7*767020-02  3*999730  Oj  1*024090  09  -5*01339O-O1 

0*096720-01  7*900530-02  3*909730  03  1*524310  09  -8*739110-01 

0*849423-01  7*010633-02  3*999720  03  1*524000  05  -5*020720-01 

■*•01610-01  7.93330D-O2  3*449720  03  1*523010  09  -0*40224(^O1 

■•753310-01  7.95605O-O2  3*999710  03  1*523573  09  -5*299730-01 

0*704530-01  7.301O0O-O2  3*999710  OJ  1*523340  «0  -9*O0I24O-OI 

0*955310-01  7*309120-02  3*999710  03  1*523120  09  -9*O2087O-4I 

8*905973-01  7*232020-02  3.999703  03  1*522923  05  -9*539740-01 

0*555630-01  7*100020-02  3*990700  OS  1*022720  05  -4.21000O-0I 

0*505220-01  7*009590-02  3*994700  03  1*522543  05  -3*049710-01 

■*49*493-01  7*015200-02  3*999990  03  1*022300  00  -3*40310(^01 

0*403370-01  9*949000-02  3*999990  03  1*522240  05  -3*021510-01 

■•351903-OI  9*07578O-O2  3*999900  03  1*522110  09  -8*554990-01 

■*3003l(>-0l  0*007590-02  3*999(00  03  1*522010  05  -8*O030rO-OI 

■•240390-01  9*740490-02  3.999900  03  1*02)930  00  -l■•l04^O-•l 

0*199243-01  9*974460-02  3*909970  03  1*031070  00  -9*409590-02 

••143090-01  9*009580-02  3*999970  93  1*821050  05  - J* 458090-02 

0*091350-01  8*545090-08  3*099993  03  1*521040  05  2*909020-02 

0*030990-01  6*403340-02  3*999990  03  1*921070  05  9*90009(^02 

7*905040-01  9*421003-02  3*909900  03  1*521030  05  1*091900-01 

7*032903-01  9*56153(>‘02  3*099950  03  1*922020  09  2*395990-01 

7*079890-01  0*303420-08  3*999950  03  1*522140  OS  3*191530-01 

7*0268I3-O1  9*244490-02  3*999950  03  1*522300  09  3*9S0I0O-OI 

7*771700-01  8*I07733-O2  3*999940  03  1*522500  05  4*705370-01 

7*720583-01  4.I3ZI90-02  3*999643  03  1*522730  05  5**42540-0l 

7*667473-01  0*077740-02  3*999630  03  1*523000  05  9. 529090-01 

7.9I440O-0I  9*0249(«U-0Z  3*999630  03  1*523310  09  7*99*900-01 

7*591393-01  5*972930-02  3*909930  OJ  1*523990  05  0*3O775O-OI 

7*900490-01  9*921910-02  3*999620  03  1*524000  05  9«3905l0-0i 

7.450943-OI  5*071750-02  3*999623  03  1*924490  05  1*335593  00 

7*402990-01  5*023120-02  3*099610  03  1*529970  09  1*137930  00 
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1,014000  01 
1. (14000  Ol 
|,Ci4000  01 
I, (44000  01 
1,094000  01 
1,  (1.4000  01 
1,(T40UO  01 
1,004000  01 
1,004000  01 

1,104000  01 

1,114000  01 

1,114000  01 

1,114000  01 
I.  144000  01 
1,194000  01 

1,104000  01 
1,1T4000  01 

1,104000  01 

1.104000  01 

1. 104000  01 

1,114000  01 

1,114000  01 

1,114000  01 
1,144000  01 
1,194000  01 

1.104000  01 
1,174000  01 

1,104000  01 
1,1*4000  01 

1,104000  01 

1,114000  Ol 

1,114000  01 

1,114000  01 
1,144000  01 
1,14*000  01 
1,19(000  01 
1,14*000  01 
1,17*000  01 
t,l*«00O  01 
1,1*0000  01 
1,40*000  01 
1,41*000  01 
1,41*000  01 
1.41*000  01 
1,44*000  Ol 
I. 44*000  01 
1,44*000  01 
1,47*000  01 
I, 49*000  01 
1,400000  01 
1,00*000  01 
l.tlCOCO  01 
l.*l«0«0  01 
|.9J*0(d  01 
1.04*000  01 
1.99*0(0  01 
1,(0*000  01 
1,97*000  01 
1.90(000  01 
1,99*000  01 
I.909000  01 
1,01*000  01 
1,91*000  0> 
1.01*000  01 
I, *4*000  Ol 
1.99*000  01 
1,94*090  01 
1,97*000  Ol 
l.*0«000  01 
I, *0*000  01 
1,70*090  01 
1,11*100  Ol 
1.71*000  Ol 
1,71*190  01 
1,74*000  01 
1,79*000  01 
1,70*100  Ol 
1,77*100  01 
1.790009  01 
1,7**000  01 
1,91*090  01 

1,91*000  el 

1,91*000  01 
1.91*190  91 
1. 94*000  91 
t,<»*000  91 
1, *9*0*00  01 
1,97*900  01 
1,*0«000  01 
i,9««oeo  01 

I, *0*000  01 
l,«t«OOC  9l 
1, *1*000  01 
l,*J«01O  01 
I, *40000  01 
l,(9*000  01 
I, *4*000  01 
(,*79000  01 
I.999000  01 
1,«**000  01 
i.coooeo  01 

1,91*000  01 
I.OIOOOO  01 
1,91*000  01 
1,94*000  01 
l,(9tOOO  01 
1,(90000  01 
1,(7*000  01 
1,(9*090  91 

i,c**oeo  01 

1,10*090  It 
1,11*000  01 
1, 11*000  01 
1, 11*000  01 
1,14*000  01 
l,l(«00O  01 
1,1**000  01 
1,17*000  01 
1,1*9000  01 
1,1**100  01 
1,10*000  01 
1,11*000  01 
1,11*090  01 
1,11*000  01 
1,14*100  01 
1,190000  01 
1,1**000  01 
•,17*000  01 
1,1**090  01 
•.•9*000  01 
1,10*000  01 
1,110000  01 


,174190  01 
.17*410  01 
.179910  03 
•190970  01 
•1(15*0  91 
•I945IC  01 
•149*10  01 

•1*0(40  01 
•1*1 770  01 
•1*3440  01 
•1**090  01 
•1*4*00  01 
,(**(*0  01 
•1**910  11 
•100090  01 
•1011*0  01 
•101410  01 
,2049*0  01 
•1(9*00  03 
•10*710  91 

•1(7*70  01 
,109990  91 

•IIOIIO  91 
•110700  01 
•11 1190  01 
•111*10  *3 
•1111*0  03 
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1*294000  01  t*2l2JgO  OJ  1*662493  02  2*49JS*0-02  9.816990-02 

1.J04000  01  1*212673  OJ  1*467300  02  1*967710-02  9*481440-02 

1*914000  01  1*212960  03  1*672413  02  1*821040-02  9*364600-02 

1*314000  01  lafIJliO  03  1*677873  02  laOSJOBO-OZ  9a31649D-0I 

l•JJ40WD  01  I.JISSIO  03  laOeZaoO  01  Baa6837D-03  9*2SSIIO-02 

1*344000  01  1*213370  03  1*666203  02  1*193490-03  0*106463-02 

1*349000  01  U2I337D  03  1*691090  02  -1*140660-03  9*186420-02 

1*399000  01  1*213310  03  1*690680  02  -8.604840-03  9*092660-02 

1*369300  01  1*213100  93  1*702440  02  -1*049660-02  ••039090-02 

1*379000  01  1*212940  03  1*700320  02  -1*910070-02  •*•60060-02 

1*309000  01  1*212663  03  1.7I4349  02  -1*972720-02  •.006770-92 

1*3«9000  01  I.2I2280  03  1*720490  02  -2*413830-02  •*•40280-02 

i•40«OOD  01  1*2IIS20  OJ  l*72678D  02  -2*0922i0-02  6*786490-02 

1*4I9U03  01  1*211260  03  1*733180  02  -3*34a8IO-02  ■•727490-02 

1*429000  01  1*210660  OS  1*739670  02  -3*a62l2O-02  8.669280-02 

1*439000  01  1*209960  03  l•74•JI3  02  -4 •2S2800-e2  ■•611780-02 

1*449000  01  I•le9t•0  03  I.MJOOO  02  -4*700270-02  ■•898010-02 

1*489000  01  1*2083ID  03  1*789943  02  -8*144310-02  a.OOOOOO-OZ 

1*469000  01  1*297370  03  1*744940  02  -8*864660-02  ■*463760-02 

1*479000  01  l*206J4D  03  1*774040  02  -6*021000-02  ••300200-02 

I*409o00  01  1*208293  OJ  1*701260  02  -6*493370-02  •*338400-02 

1*499000  01  1*206040  03  1*700990  02  -6* a6l 300-02  •.202320-02 

lalOOOOO  01  1*202770  03  1*796030  02  -7*304660-02  ■*229960-02 

1*9I«000  01  1*201420  03  I•t0^5■0  02  -7*723290-02  •*l7a3tO-02 

■ •■290CD  01  1*199900  03  1*01  1230  02  -6*  1 34.860-62  84127370-02 

1*139000  01  l*l0a48O  03  ■••■•••J  02  -0*849370-02  8*077140-02 
l*t48300  01  1*I96890  03  l*<268J0  00  -2*946840-02  6,027620-02 
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U0I798O  00  I*»4i930-0t  3*999690  03  l*f2e02O  OS  l•••2390  • 

1*016723  00  1*068810-01  3.999860  03  1*820830  08  1*778840  • 

1*018410  *0  I.04I88D-0I  3*999S80  09  l••2l•0O  08  l**690*O  • 

1*014020  30  l••3•030-0l  3.99908D  03  1*»22320  OS  l•86SI•0  0 

1*012830  00  1*033970-01  3*999070  03  |*■82990  OS  1.46170O  • 

1*010960  00  1*029690-01  3*999070  03  l••2362D  0»  1*389600  • 

1*009300  00  1*028190-01  3*999070  *3  1*824200  08  1*289020  0 

1*307880  03  1*02040(^01  3*990860  OJ  1*824730  08  l•l•■••0  8 

1*008700  00  1*018860-01  3*999860  83  1*828220  98  1*862910  9 

1*003770  OO  1*010430-01  3*999090  83  1*828670  98  9*676960-8 

1*001730  00  l*00S09O-9l  3*999890  83  l••2•07O  08  8*76430O-8 

9*996040-01  8*996420-02  3*999080  03  1*826440  08  7*833970-0 

«*97370»-ai  9.9379IO-02  3.999040  83  1*826760  08  4.W48820-8 

9*980880-01  ••078480-02  J.999840  03  1*827083  08  ••08114O-8 

9*926380-01  9*817110-02  3*999830  83  1*827300  08  ••241320-8 

9*901210-01  9*783990-«2  3.999890  83  1*827810  88  4*426940-8 

•*•78120-01  9*089I70-02  3*«990JO  OJ  t*8276*0  08  J*8JOOOO-9 

•••40190-01  9,622740-02  3*999020  83  1*827830  88  2.877690-8 

•*•20180-01  ••S847MJ-02  3.89V020  03  1*827940  88  2*144370-6 

8*r91J03-OI  8*46939O-0I  J.899820  83  1*828020  08  1*439840-6 

••76I813-0I  9.414660-02  J.999610  OJ  |•■^•a70  08  7.6J691O-0 

9.7J0640-01  •*342680-02  3.V96610  03  l*8280*O  08  I*I608*0-0 

9*699270-01  •*160600-02  3«*V96aO  63  1*826060  08  -6*673400-0 

•*664013-01,  9*l«622U-02  3.999600  83  1*828040  08  -1*661720-0 

9*633460-01  9*119980-02  3*999600  63  1*827980  68  -1*834830-0 

••899200-tfl  9*043700-02  3*999790  03  1*827980  08  -2*188280-0 

9*864220-01  8*966770-02  3*999790  03  1*827800  05  -2*64JSao-0 

• *•28310-01  ■*06«0ll^02  3.999780  8J  1*827670  89  -J*09044(^0 

9*491850-01  8*810880-02  J*9«V78a  OJ  1*827820  08  -J*8l«9«O-0 

••48946O-0I  0*731870-02  S*0«O76O  83  1*827360  88  -3.9O782O-0 

•.418890-01  ■•682080-02  9.V99770  OJ  1.827IOO  08  -4.2609IO-0 

••J763I0-0I  6.872111^02  J.690770  03  1.826690  09  -6*8768IO-0 

9.J3626O-01  •••91630-02  9*««V760  03  1.626760  08  -4.883120-0 

••268463-0I  8.411320-02  3.99976D  OJ  1*828863  08  -8*111820-0 

9*253690-01  •*930670-02  3*999760  03  1*824330  ••  -9.324830-0 

9.JII59O-0I  8.250000-02  J.999780  OJ  1*826090  08  -8*90I900-0 

•*168890-04  8*169J7O-02  3*9997ao  03  1*820880  08  -5*64372O-0 
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6.943770-01  7.77009U-02  3.999730  03  I.924a60  06  -8.6I3J90-6 

0.667020-01  7.69184{^02  3.999730  03  1.624310  09  -8. 739110-8 

■•949730-01  7.613970-02  3.999720  03  1*924060  08  -9*6t6720-6 

■•■9IVJD-0I  7*836260-gj  3*999720  03  l•83>•ID  08  -S*48ll40-8 

6*783610-01  7*489670-02  3.999710  03  1*823870  08  -S*2997JO>0 

6*704040-01  r*36363O-02  3.999710  03  1*623340  08  -8*061240-6 

6*688*20-01  7.J066ID-02  3*999710  03  1*823120  08  -4*22607O-6 

8*608960-01  7*a3468O-0J  3*999700  03  l*82202E>  08  -4*836740-0 

■*95S940-OI  7(1*1360-02  3*999700  03  1*822720  08-4*219960-8 

8*809830-01  7*069960-02  3*999700  03  1*622960  08  -J*6497IO-6 

0.484760-01  7*017710-02  J*999*90  03  1*622360  08  -3«463160-Q 

6.403670-01  6.947370-02  3.999690  03  1.622240  08  -3.021810-0 

•*352283-01  6*670060-02  3*999*60  03  1*822110  08  -l*884690-8 

■•390610-01  6*609610-02  3*999680  03  1*822910  08  -2*06387O-8 

■•248660-OI  6*742640-02  3. 999060  03  1*62I61D  06  -1.816420-6 

■•196830-01  6.67688O-02  3*999670  03  1*921070  05  -9*409890-0 

6*144170-01  6*611640-02  3*999670  03  I.IIIOSO  08  -3*460090-0 

8*091630-91  6*9476JO-02  3.999663  OJ  1.821640  05  2*966620-0 

0*9J69JO-OI  6*46810(^02  3*999660  OJ  1*921070  08  9*800660-0 

7*966103-01  ***23*60-02  J.99966D  OJ  1*821933  08  l•*4l•■O-0 

7.933I8O-01  6*363380-02  3*999650  03  S*832020  OS  t*J9l96O-0 

7.880I4O-0I  6*304190-02  3*999680  03  1*822140  OS  3*181830-0 

7*037983-01  6*346290-02  3*«99650  OS  1*822300  08  J*080100-0 

7*773930-01  6*169390-02  3*99964003  1*922900  08  ••788370-8 

7*720890-01  6*133780-02  3*999640  03  1*822730  08  8*642340-0 

7*667690-01  6*079290-02  3*999630  83  1*823000  08  8*830090-8 

7*816610-01  6*02e000-02  3*999630  03  1*823310  88  7*466390-0 

7*861890-01  8*979080-02  3*999630  03  1*823660  08  8*387790-8 

7*89666O-0l  8*922910-02  3*999620  03  1*824080  00  •*380810-0 

7*488830-01  8*873100-92  3.*«9630  83  1.824400  88  1*0J88«D  0 

7*403140-91  9*824440-02  3*009910  03  l*S24«7D  08  l•ll7•JO  0 

7*380610-01  s*77*«00-02  J.9906I0  o3  l*8286f0  08  1*242770  0 

7*296250-01  8* 730480-02  3*«*96tO  09  1* 820080  88  1*360050  0 

7.24*070-01  9.668I6O-02  9*99«600  09  1*626660  06  l*4896«0  6 

7.194I0O-01  8*640010-02  3*999600  03  1*827360  06  1*871860  0 

7*142340-01  6*997720-02  3*999690  03  l*62606O  08  t*688680  0 

7*090800-01  8*688870-02  3*999990  03  1*826030  08  1*001870  0 

7*039800-01  8*8I64JO-02  3*999890  03  1*829640  08  1*928060  0 

6*9684*O-0l  8*474290-03  3.999860  03  1*836600  08  I*048l6O  O 

■•937680-8I  8*438130-02  J*999580  03  1*831420  09  t*l62»80  0 

•*•■7190-01  5*39699»-02  3*999960  OJ  1*832390  88  1*288730  0 

6.83699O-0I  8.359870-02  3*999870  OJ  1*833600  88  2*410990  0 

8*787090-01  9*323340-02  3*999570  83  1*834470  08  2*837780  8 

6*737920-01  S*287900-02  3*999860  09  1*838*00  06  2*666960  9 

6«66829l>-0t  8*269360-02  3*999860  03  1*836770  08  2*798800  O 

6*639490-01  8*219960-02  3*999560  03  1*898000  08  2*926290  8 

6*tt«087o-01  8*I88880-02  3*999880  OJ  1*8J9280  08  3*088000  0 

6*842720-01  8.154860-02  3.999880  03  1*840610  08  3*190890  9 

6*494960-01  .5*I23680-02  9.999590  03  1*842000  08  3*324890  8 

6*447610-01  8*093310-02  9*999540  03  1*843440  08  9*489070  0 

6*400670-01  9*063710-03  3.999840  03  1*844930  08  3*994210  0 

6*354190-01  8*034660-02  3*999530  03  1*646470  08  3.729690  0 

••306060-01  9*006600-02  3*999530  03  1*960060  06  9*666020  0 

6*262410-01  4*679430-02  3.999530  03  1*849700  06  ••A6247D  0 

6*217180-01  4*982770-02  3*999920  03  1*881390  08  **I39I80  0 

6*172400-01  4*92679l>-02  3*V99820  03  1*893130  86  4.878940  • 

*•120050-01  •■901470-02  3*999810  09  1*884920  06  4,61279a  6 

6*064140-01  4*876600.02  3*999510  03  1*956760  06  4*948410  8 

6*0406MO-0l  4a852rbO-82  3*9999IO  03  1*596650  86  ••685890  8 

8*99767i^01  ••■293211-02  9*999800  03  l*fc60880  08  4*82204O  O 

8*985110-01  6*80647O-aa  3*999900  03  1*862880  08  4*987700  8 

8*913010-01  4*784210-02  3*999400  03  1*964870  08  ■•••2990  0 

6*871360-01  4*762510-02  3*9«6490  03  1*866630  08  8*227900  0 

8*630170-91  6*741380-02  3*«9«490  03  1*868740  88  8*361440  8 

8*78944D-0I  4*720730-02  3*999480  03  1*870880  08  SaOSOOSO  0 

8*769280-91  4.710620-03  3*099480  83  1*871970  08  8*860680  • 

8*729220-01  6*690780-02  3*999400  93  1*874170  08  8*892270  ■ 

6*669670-01  4*671430-02  3*999470  03  1*876410  08  8*833830  0 

8*6b0b6O-0l  4.882880-88  3.99947a  83  l•S7•••0  ••  ■•982230  8 

8*611970-01  4*634200-02  3*999460  03  l•■•100a  08  *«060J90  0 

8*87J05I>-0I  6*610260-02  3*999460  03  1.863340  08  0*307110  8 

8*536200-01  4*590020-02  3*999460  03  1*608710  09  6*332620  0 

8*499030-01  4*901000-02  3*999460  03  1*666110  06  6*486620  6 

6*462330-01  4.668300-02  3*999460  03  1*990880  08  6*876080  0 

8*426110-01  6*949020-02  3*999440  03  1*993000  06  0*699820  0 

8*390360-01  4*833240-02  3.990440  09  1*898490  08  6*818460  8 

S*99b0«O-OI  4*817880-03  J*99944il  OS  1*897990  08  0*938600  6 

8*320260-01  6*802640-02  J.9994JO  03  1*600820  06  7*060670  8 

8«8899ID-0I  4*488200-02  3*«96430  OJ  1*603060  88  7*184210  8 

9*282010-01  6*673920-02  3*999420  03  1*608690  08  7*278890  0 

8.21687O-0I  4*489990-02  3*999420  09  l*606210  06  7*304640  6 

9*16960J-OI  4*446390-02  J.999420  OS  laOIOOOO  08  7*402020  0 

S*l51U6O-0l  ••493130-02  9*999410  03  1*613410  OS  7*897020  O 

8*120960-01  6*420190-02  3*999410  03  I*6i6020  08  7*699020  0 

6*069310-01  6*407860-02  3*9«9400  OJ  1*618680  08  7*000380  0 

8.068IIO-0I  6.3«623(^2  3.999400  OJ  1*621280  88  7.696970  8 
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3.944030  03 
3.944 C*0  03 
3.4440*0  03 
3.944030  03 
3.494030  03 
3.444020  03 
3.494020  03 
3.494020  03 
3.999010  03 
3.999U10  OJ 
3.444(i00  03 
3.499090  03 
3.99«990  03 
3.99«V«0  03 
J.V909BO  03 
3.49S90D  03 
3.49090U  03 
3.990970  03 
3.990470  03 
3.990960  03 
3.490960  03 
3.990490  03 
3.998930  03 
3.990930  OS 
3.9904*0  03 
3.9404*0  01 
3.440430  03 
3.448930  03 
3.448420  03 
3.948420  03 
3.448410  03 
3.448410  03 
3.4V8VID  03 
3.440400  OJ 
3.448400  03 
3.448890  03 
3.440090  03 
3.440800  03 
3.440800  03 
3.948870  03 
3.448070  03 
3.440070  43 
3.990060  43 
3.440060  03 
3.940890  03 
3.990833  03 
3.4900*0  03 
3.4900*0  03 
3.4400*0  03 


623420  03 
*26360  06 
629210  05 
631030  93 
634*90  09 
637130  03 
634760  09 
6*2340  03 
6*3010  03 
6*7620  03 
630210  03 
632000  03 
636360  05 
687910  03 
660430  93 
662460  99 
666439  06 
667420  03 
670370  03 
672790  03 
673193  03 
(77660  06 
674900  93 
(32210  96 
684*40  03 
60(740  06 
(88V50  03 
6911*0  09 
693200  93 
693390  03 
647*70  06 
694310  06 
701913  03 
793*70  05 
793390  03 
707200  03 
799120  03 
710920  05 
712600  03 
714*00  03 
7i«oao  03 
717710  43 
714300  03 
720030  03 
722360  03 
723B2D  03 
723240  06 
726623  06 
727930  06 
724240  06 
730440  03 
731690  03 
7J2860  06 
733970  03 
739030  03 
736000  03 
737070  06 
7J3920  03 
730930  Ou 
734790  03 


74U0D  03 
742130  43 
7*2030  06 
743920  09 
744I30  03 
7*47*0  09 
74924U  03 
7*6000  03 
7*4200  06 
7*6730  03 


7*7610  03 
7*7030  OS 
740169  06 
7*8*30  03 
7*0660  06 
7*0040  03 
7*4000  03 
7*4230  OS 
7*4360  OS 
7*0460  06 
7*4630  OS 
744370  06 
7*4340  03 
7*4640  00 
7*4660  03 
7*4610  03 
7*4*40  03 
7*93*0  03 
7*4230  03 
7*4100  03 
74*4*0  *3 
748770  03 
7*0040  03 
7*0300  03 
740130  03 
7*7430  03 
7*7630  OS 
7*7*20  OS 
7*7130  06 
7*6370  03 
7*6670  03 
7*3270  03 
7*3960  03 
7*36*0  0 3 
7*3JI0  03 
744470  93 
7**630  03 
7**240  03 
7*3930  OS 
7*3300  OS 
7*3220  03 
7*2030  03 
7*2300  03 
7*21*0  03 
7*1770  03 
7*1*10  03 
7*1030  03 
7*0640  03 
740330  06 
739400  03 
734620  03 
739270  03 
71*430  03 
738690  03 
73*230  03 
737430  03 
737600  03 
737290  03 


•.967910  00 
•.173930  00 
3.267330  00 
6.39364a  00 
••*£7210  00 
t.  3 1 32*0  00 

3.672340  00 

3.313390  00 
••33*360  00 
3.949670  30 
9.012320  00 
4.072240  00 
4.129990  00 
9.104200  00 
9.236130  00 

9.33I9*0  00 
9.31(3320  00 
9.*|T030  00 
9. *98300  00 
‘>•*41670  00 
4.32*700  00 
4.833300  90 
4.64320D  00 
9.600640  00 
4.631*00  00 
4.631500  00 
4.669200  00 
9.68*2(0  00 
4.696600  00 
4.706030  00 
9.71*360  00 
4.714430  00 
4.722090  00 
4.722230  00 
4.7200*0  00 

4.700920  00 

«• 694260  30 
4.687640  00 
4.6733*0  00 
4.667730  00 
4.639420  30 
4.610410  00 
4.S4*220  00 
4.371390  00 

4.313*10  00 
4.*««S20  30 
4.431200  00 
4.413000  00 
9.370440  90 
4.334490  00 
9.240440  00 
4.236190  00 
4.211*30  40 
9.16*430  OO 
4.1  16600  00 

4.01*070  90 
3. Ball  20  00 
••408«00  00 

3.740*40  00 
3.7J0340  00 
■••63720  30 

3.3*oaOO  00 


■•*0*460  00 
■•337S40  00 
3.267*30  00 
3.  I 43600  00 
3.I22**0  03 
3.0*7360  00 
7.072210  00 
7.043100  00 
7.010960  30 
7.737320  03 
7.630320  00 
T.I73ITD  00 
7.442300  00 
7.403330  00 
7.323330  30 
7.2372SO  00 
7.130220  00 
7.062130  00 
■•473130  40 
••3a3200  03 
3.742*30  39 
•■700730  00 
*.•00170  00 
••il«740  30 
•••23*IO  33 
••323630  30 
••2246*0  33 
6.1JSSI0  30 
C.03634O  00 
3*430300  00 
3.0*0130  33 
0.7*1330  00 
3.6*1370  00 
3.341120  00 
3.**O310  00 
3.33S970  00 
8.237130  00 
3.13*010  00 
3.0320*0  00 
••420030  00 
*.823200  00 
*.721200  90 
••61602O  00 
•■6121 10  00 
*•407000  00 
*•391 730  00 
4.1461*0  00 
*•340290  00 
3.9B42I0  00 
J.3T74IO  00 
3.771**0  00 
J. 664000  04 
3.3B0020  00 
3.431 120  00 
3.3*4120  00 
3.237040  00 
3.I244I0  00 
3*021740  30 


CCST  FUNCTICK  iJt  - U<V4o*T«9<j«9r3»«0O-ea 

■ ITHI 

ULtlfUiie  T0LCN4NCC  • 9 .4<«e  JF  T I 7«bV  1 9»>0I 

TOceB*NCC  ■ V. «««•  I r«MI*S4»-«9 
FLI&HT-P4rH-4N«.e-UEMIV4t(VC  TOLERANCE  « ••  T92M0  • TM  M OO’I  » 

•CICHT  TCLCB4NCE  ■ 9*9 

CNC4GV  lOLiiKAKCE  ■ 9. 294 37»2*93l 9JO-02 

*Kr,LE-CF-4TTACK  TOLiHANCE  * 0«0 


»RE4iuUS  CuEFFICIEnT 


1.U940ELTA 


NE>  coefficient 


u.297];>t4l«9t«90  0»  4 
9*9  4 

9.ll2AC42UebB«bO  94  4 
>0.2I70I4J7II9«3i1  01  4 
9*0  4 

9«9al«22iir72IE4»-CI  4 
14  9 4 

0*WflR94a02309oO  01  4 

9.0  4 

9*2911  •4300«994t]  04  4 
9.7JI305J2999090-04  4 
9.02994733099329  01  4 
9.9B393ie470639O-09  4 


1.904  0*0 

1.004  0.0 

1.904  0.0 

1.904  0.0 

1.904  0*9 

1.004  0. 309391 9ZO>0» 
14004  0.0 

I ■ 004-0*  I 2S9093bl>-02 

1.004  0*0 

1.004- 0.419717790  00 

1.004- 0.013411330-04 
I .99  4-0.19T92 I 970-94 
l•00*-0.b•9•20930•03 


0.20733141431000  99  (FRC2CNI 

9.0  (FR02CNI 

0.II24442O44496O  04  IFROIEN) 

•0*21701*37120930  01  IFR02CNI 

0.0  (FL02ENI 

0*39109992 790740-01 
0.9  (FROZENI 

O.I29T«OOI29«2IO  01 
0.0  IFROZENI 

0.20JI4XS209343D  04 
0. 1 17*037*079430-04 
0**29999779**360  01 
0.3l*343re043*40-09  (FR02SNI 


Fitcwlaui  COCFFlCICNt 


1.0U4DELTA 


Nt*  COEFFICIENT 


9.29719141431990  09 
9.9 

-0.2I70IC3712993O  01 

9.0 

9.39102237231640-01 

0.0 

9.12*09400239960  01 
9.0 

9.2931*439969940  04 
9.  IJI3C332099090-04 
0.629*9733*90320  01 
0.31934379943040-99 


1.904  9.0  4 
« 1.004  0.0  ■ 
4 1.004  0.0  4 
4 1.004  0.0  4 
4 I.0U4  0*0  - 
4 1*004  U.36999l93l}-a*  - 
4 1.904  0.0  > 
* 1.004-9.1299*9190-02  4 
4 1.904  0.0  4 
4 1.004-0.419717729  00  - 
4 I.904-9.4134II39D-04  ■ 
4 1.004-0.1379219*0-04  ■ 
. 1.004  0.0  4 


0.2*733141491000  09 

0*0 

0.ll2«6420****o0  04 
•0.21701*37120930  01 
0.0 

0.35109992790*30-01 

0.0 

0.12*7***129*030  *1 

0.0 

0.203t*232**3700  04 
0.1170937*902990-04 
0.*29*9S779«t390  01 
0.31*34370043*40-09 


IFAaZENI 
IFRCZENI 
(FROZEN! 
I FROZEN I 
(FROZENI 

IFROZENI 

(PROIEN} 


(FROZEN! 


F L I G M f 


P 4 T H 


T « 


3 E C T U A V 


F A E O I C T 


I 0 N 


ITERATION  • * 


(3LCI 


ALT  ITOOC 
(FT! 


AIRSFEEO 

(FT/SECI 


FLIoNl  PATH 

angle 

(AAJIAN! 


ANGLE  OF 
ATTACK 
(AAOIAN! 


LIFT 

COEFFICIENT 


DRAG 

COEFFICIENT 


■EIGHT 


(L*FI 


PO*ER 

a«aila*le 

IFT-LSF/SEC! 


IFTF9EC1 


I*  I.9990L-37 

2.  CU9JU9-02 

3. W9999G-92 

4.  C99J9L-0? 
4.i:>>0993-0£ 
*.ti9999C-U? 
UC9i;UtfW-OI 
I a .M999L-9I 
I. «9U9wP-0l 
1.449990-91 
2.29U090-VI 
2.1GC0 09-91 
3.C9V9UC-91 
3*4099 9b-wl 
4*2 J099G-9I 
»*L0999C-OI 
3. 4.C99O-01 
**b9039C-9t 
7.4VV09C-0I 
t*.9e90L-Ci 
%.4UJJ0L-0I 
l«(449Uw  09 
|.1«9991>  99 


I 3.C99G 
I .49  >Ll; 


I 49999 
«4<:9uc 
L.9099 
|49JUC 
24J0LU 
3.9990 


49999 
*0990 
*99  CO 
4090D 
1*9900 
34000C 
*•99(0 
9*9900 
*40090 
T4C0CU 
4*9900 
4*0000 
C40099 
40900 
49993 
3*9990 
4*0990 
349193 
449900 
1*0003 
•49900 
440000 
C49990 
I 4C90D 
240093 
340390 
44C990 
I4C99U 
•4C090 
14C0C3 
44C9WC 
44G300 
C499CO 


99 


09 

99 

iC 

90 

90 

99 

09 

09 

99 

09 

00 

99 

09 

SO 

09 

00 


90 

90 

90 

00 

00 

09 


00 

99 

(0 

90 

00 

eo 

90 

99 

90 

90 


i.:c9Ci:3  93 
I.9U909D  93 
l.CJ9C»3  93 
I.93JN99  03 
1.099090  03 
l*.eC(99  33 
I.J9099O  93 
I.9LCG13  93 
I.99391L  33 
I.9990IC  93 
l*9CJ(20  33 
1.90093C  .3 
I.9C9U43  93 
1.399CSO  93 
I.990C70  93 
1*043113  93 
I.OOOI jC  93 
1.090223  03 
1.900309  93 
I.90939C  93 
1*909630  03 
l.uOwoOO  03 
t.OCUHMJ  93 
1.991190  9i 
U9CI30B  93 
I•90l4*0  93 
I.OOIVOO  93 
1.902319  93 
I.092M0  93 
l.:(oJI*0  93 
I *0  0 3023  93 
I.994I4C  3.1 
I*. 9*700  93 
1.99'lJin  03 
I • JojGoC  93 
I.90OVL0  93 
1.0974|»  93 
1*09*210  03 
I .WOV9<iO  93 
1.999060  03 
I .919090  W3 
I.OIIOlO  03 
1*012440  93 
1.91*970  03 
1.019230  93 
1.914**0  03 
1*017710  93 
1.OI403U  03 
1.920410  03 
1.021**0  03 
I.02J3.3  93 
I.U2406U  43 
l■92e•*0  93 
l.0/*9i>D  03 
l.92«7ai>  03 
1*9319.3  SJ 

1.0  t Jj23  0 3 
1.9391*3  93 
i•0370t.3  03 
1.034090  93 
1.9*9440  03 
1*943030  03 
I.04BIIO  03 
1.0472*0  93 
1.044410  03 
1.091423  93 
I.ObJaZO  93 
1.016143  93 
I.990440  03 
I.UOCObJ  03 
1.9632b3  93 
I.949b40  9J 
1.04*163  93 


I •*6  73  VO  02 
I.4b7660  92 
1.46*323  92 
1.46*740  02 
I. 464293  92 
1.479180  92 
1.471103  02 
1*472020  02 
1.472443  92 
I•4r3•60  92 
1.476*40  92 
1.477910  02 
1.47V313  02 
1.4*1110  92 
1.462*40  02 
1.44*413  02 
1.464413  92 
I.4V3J93  92 
I.4V4T40  92 
1*609970  92 
I.S94I7U  02 
1.91*1*9  02 
I.6I20V3  92 
I. 119420  92 
1*614463  92 
1.923243  02 
t.62**33  02 
1*939263  92 
1.133603  V2 
1.936*33  02 
1.634460  92 
1.1*2463  0? 
1.4*6*43  92 
I.E4EL43  92 
1.091343  w2 
I.C93VBJ  92 
1.664.63  OF 
1.69**33  92 
1.961(43  92 
1.94-3243  02 
1*666290  92 
1*967220  02 
1*664993  02 
1*970770  02 
1.972340  02 
1.973403  92 
1*976313  02 
1*976620  02 
1.677*30  02 
1.97*443  02 
1*974463  92 
1.990**3  02 
1*991713  02 
1*662433  92 
1.9*3103  02 
l.6*36till  92 
1.944I9U  02 
1.1**993  92 
l■&F46bJ  92 
1.6*9133  02 
1.9*93111  02 
1.3*9420  92 
1.9*9463  92 
1 *663440  92 
I.EaSJ.O  92 
1*9*9230  92 
1.6960.11  G2 
i.:6.*j<i  02 
1.644910  02 
l.lri.lao  92 
I.64J4I0  92 
1.6*3493  92 
1.6*2463  02 


*.143420-96 
1.122463-04 
1.745060-04 
2.3031 10-94 
3.034710-94 
4.3*0*10-04 
9.7*3440-04 
7*243040-94 
*•760420-04 
I .033330-03 
1.364760-93 
1.710440-93 
2.0442GD-93 
2.441470-03 

2. VI 1430-93 

3. ni47aii-oj 
4.692730-03 
9.*73679-03 
7.026460«91 
*.267600-93 
4.4U7C7J-J3 
1.147499-02 
I .396*30-92 
I. 3644.9-92 
1.7*44.0-92 

I. 4*62/0-92 
2.214629-02 
2.. 692*0-02 
2.70*190-02 
2.461*4 0-92 

J. 227470-U2 
3.941 C4C-02 
3.7*14*0-92 
4.9*47*3-02 
4.3v4023-02 

4.  (.44240-02 
4.444460-02 
9.2*0730-92 
6.696060-02 
9.419440-02 
b.23S9«0-02 
4.9447*0-02 
4.643400-92 
7.224*90-02 
7.667439-92 
7.041770-92 
*•2266*0-02 
*•661410-92 
*■447000-02 
4.23I470-02 
4. 54. *90-92 
4*840440-92 
I .922493-9I 
l.9963a(>-0l 
I .9U7S30-91 
I.  I 14433-01 
1.161440-91 
1.1*2463-01 
1.2  13770-91 
1.2.4093-91 
1.273*40-01 
I .391030-91 
1.3316*3-91 
I .364. 19-91 
I • J0b43U-9 1 
1.413(70-91 
I*. 38720-91 
I.4639UJ-91 
1.4*7910-01 
1.819*79-91 
1.932*83-91 
1.994140-01 
1.674433-01 


*26420-9 
62*1 lO-tt 
626109-0 
426260-0 
626320-9 
626460-0 
626400-0 
626739-9 
624*43-0 
621940-0 
627260-9 
627603-0 
4277.3-U 
027473-9 
42*203-0 
62*639-0 
124920-9 
t2v340-9 
424713-0 
430993-0 
639300-9 
630943-0 
430713-0 
439810-0 
439*40-9 
639790-0 
639663-0 
639439-9 
630129-0 
624713-9 
624199-0 
620*83-0 
627*90-0 
627(23-0 
626973-0 
62  9 001^0 
623*10-0 
622900-9 
621070-0 
619913-0 
61 7*30-9 
616923-0 
614070-0 
4l  1990-0 
6947*3-0 
697423-0 
19.430-0 
602303-0 
644629-0 
994693-0 
943923-9 
S99293-0 
986410-0 
6*33*0-0 
974693-9 
879*90-9 
971*63-0 
647720-9 
613440-9 
669003-9 
6-.i4.23-0 
6.4693-0 
9. .833-0 
634013-0 
9J4443-0 
624370-9 
92  30  93-0 
61 83*0-9 
612163-0 
804*53-0 
909**0-9 
4447*3-0 
490660-9 


1.02417Q  00 
1.024240  DO 
1.1)24343  00 
1.0243*3  9J 
1.924433  03 
I.02.&1U  09 
1.024603  00 
1.0246*3  03 
1*024770  03 
1.02«*60  0( 
I .926010  03 
1.029173  09 
1.028320  09 
1.026470  09 
1.029413  00 
I .026**3  09 
t.02bt33  09 
I.92el63  99 
1.024643  90 
1.026743  90 
1.024930  09 
1.0279*3  09 
1.027193  00 
1.327293  03 
1.927273  09 
1.427240  09 
1.927163  00 
1.027913  00 
1.021*13  90 
1.026643  03 
l«02u233  39 
1.426*93  00 
1.026340  00 
I.OZltfcO  00 
1.024243  09 
1.923940  94 
1.022*40  03 
1.322020  00 
1.021 123  00 
1.020143  00 
1.9140*0  00 
1.017933  00 
1.01*710  00 
1.019490  09 
I.0I40JO  09 
1.912923  09 
1.910953  00 
I .009293  00 
1.007943  33 
1.005733  33 
I.94J740  99 
1.901730  00 
9.V4uOI 3-91 
9.V73763-0I 
9. 959533-91 
9.42o353>9l 
9.90I223-01 
9.675I40-91 
9. *4*133-01 
9.829293-0I 
9.741343-01 
9. 741573-01 
9.7109I3-0I 
9.499340-01 
9.461490-01 
9.4339*3-91 
9.9493*3-01 
9.664333-91 
9.32*433-01 
9.4414*3-01 
9.45*1 03-01 
4.416691^01 
9.376460-31 


1.0467*3-01 
1.047143-01 
1.047260-01 
1.047393-01 
1.067920-01 
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40SIIO  02 
361792  02 
31*750  02 
270I0C  02 
224760  02 
I7V/40  02 
139150  02 
O9C970  02 
047150  02 
003760  02 
9*0790  02 
915270  02 
576200  02 
534*10  02 
793*00  07 
7*2M«Q  02 
712750  02 
*73290  02 
6341*0  02 
S9S*70  22 
5*7740  92 
920302  02 
453690  02 
447432  02 
4II**C  02 
37*010  92 
342*02  02 
3U5920  02 
279902  92 
243550  02 
211570  92 
10(570  02 
100**0  02 
1209*0  02 
092050  02 
063920  02 
23*460  02 
309  79  0 02 
953592  02 
955970  32 
9342*0  02 
910*10  02 


2.173613  02 
1.153330  02 
2.193050  02 
2.2027*0  02 
2.212460  02 
2.222160  02 
2.231540  02 
2.24ISOO  02 
2.291190  02 

2.270390  02 
2.270970  02 
2.250*30  02 
2.2990*0  02 
2.305960  02 
2.315030  02 
2.3274*0  02 
2.336660  02 
2. 34*220  02 
2.3*St*0  92 
2.364520  02 
2.3749*0  92 
2.353240  02 
2.392350  02 
2.401470  02 
2.410*10  32 
2.419*00  02 
2.475430  02 
2.4J731U  92 
2.»4*130  02 

2.»*3*VO  02 
2.472230  02 
1.400500  02 
2.459JIU  92 
2.497790  02 
2.5U6I20  02 
2. £14430  02 
2.(22*60  02 
2. *39520  02 
2.635900  02 
2.54*910  02 
2.B64550  02 
2.9*2700  02 
2*970450  02 
2.075150  02 
2.959790  02 
2.593330  02 
2.6OC7B0  02 
2.605140  02 

2.622*20  02 
2.029720  32 
2.63*740  02 
2.643*73  02 
2.690SIU  92 
2.6*72*0  02 
2.6639I0  02 
2.670470  07 
2.u7*940  02 
2.653310  02 
2.609990  02 
2.699770  02 
2.7015*0  02 
2.7u7S*0  02 
2.713730  02 
2.719*20  02 
2.72S220  02 
2.730010  02 
2.73*303  02 
2.761*90  02 
2.76*950  02 
2.752160  02 
2.7572*0  02 
2.752233  92 
2.7*7100  02 
2.771550  02 
2.776550  02 
2.751110  02 
2.755*70  02 
2.759920  02 
2.794170  02 
2.795320  02 
2.002390  02 
2.50*250  02 
2.110110  02 
2.513530  02 
2.617440  02 
2.529940  02 
2.52434>  32 
1.527*30  02 
2.530510  02 
2.533590  02 


-1.930000-01 
•I.943C1&-0I 
-1.959340-01 
-1.9*5930-91 
-1.977500-01 
•1.9579*0-01 
-I.9974IO-OI 
-2.0061*0-91 
-2.014200-01 
-2.9215*0-01 
-2.025220-01 
-2.034210-01 
-2.039*13-01 
-2. 044140-01 
-2.046100-01 
-2.0*1 400-01 
-2.0*4040-01 
-2.0*6 030-01 
-2.097350-01 
-2.0*5050-01 
-2.095160-01 
-2.097610-01 
-2.0**430-0l 
-2.0346*0-01 
-2.0522*0-01 
-2.349290-01 
-2.04*6*0-01 
-2.041450-01 
-2.0367IO-UI 
-2.0313/0-01 
-2.0294/0-01 
•2.0 15 990-01 
-2.011970-01 
-2.004390-01 
-1.096270-01 
-1.95/610-01 
-I. 076430-01 
-I. 969720-01 
- I. 955  400-01 
-1.0477*0-01 
-1.93*520-01 
-1.924700-01 
-1.912** 0-01 
-t.S««060-01 
-1.556*70-01 
-1.57JC20-0I 
-1.555910-01 
-1.044340-01 
-1.529310-01 
-1.013550-01 
-1.797950-01 
-1.751620-01 
-1.764570-01 
-1.747700-01 
-1.730120-01 
-1.712130-01 
-1.693750-01 
-I .*74950-0  I 
-1.555530-01 
-I .*3*390-0  I 
-1.615400-01 
-1.59*130-01 
•I. *79500-01 
-1.594530-01 
-1, *33210-01 
-U5IIS5O-0I 
-I.4S9S50-0I 
-1.467230-01 
-1.444*00-01 
-1.421640-01 
•I. 395350-01 
-1.374520-01 
-t.3909/0-01 
-I .326030-01 
-t.302690-01 
-l.2777(l>-0l 
-1.252730-01 
•1.227900-01 
-1.202090-01 
-1.17*260-01 
-1.190270-01 
-1.1240*0-01 
-t.097990-01 
-1.070900-01 
-I.044OOQ-OI 
-1.01*570-01 
-9.59!i4*0-02 
-9.920120-92 
-9.342030-02 
-9.063*40-02 
-5.752600-02 
-a. 499790-02 
-5.2I92JO-02 


6.605*10-02 
*,5O|«30-O2 
6.595100-02 
C.  92  901 0-02 
6.503350-02 
6.475130-02 
6*453320-92 
6.420940-02 
6.494960-02 
6.351390-02 
6.3*5220-02 
*.339450-02 
*•313050-02 
5.29106 1>-02 
6.2*9*40-02 
6. 245200-02 
6.227320-02 
6.206620-02 
6.15*670-02 
6.166560-02 
6.1*7430-02 
6.125340-02 
••109550-02 
6.091160-02 
6.0730SO-02 
6.055310-02 
6.937570-02 
6.920750-02 
6.003960-02 
*•967430-02 
9.971230-02 
9. 9*9390-02 
5.939730-02 
5.92*420-02 
6.909390-02 
5.544*60-02 
5.060210-02 
*.•**030-02 
5.552130-02 
5.536*10-02 
9.52*150-02 
e. 512050-02 
9.79922 }-02 
5.75*640-02 
5.774320-02 
*•7 622 4 0-02 
S. 7*0420-02 
S.735630-02 
*.  72  7450-0  2 
5.715370-02 
5.70*5  00-02 
5.69*5*0-02 

*.674230-02 
5.66*260-02 
5.6*4*10-02 
5.644470-02 
5.635*90-02 
*•*2*5*0-02 
5.61 76*0-02 
5.605450-02 
5.600460-02 
5.542170-02 
*.95*070-02 
5.57*150-02 
5.9*54  7i>-02 
5. 560460-02 
5.5*3*30-02 
5.54*440-02 
5.934*30-02 
9.5327*0- 02 
5.52*1*0-02 
*•*14730-02 
b.513450-02 
5.507410-02 
5.501*00-02 
5.4997*0-02 
5.490150-02 
5.454770-02 
5.474*30-02 
5.4  74*4;>02 
*•4*0500-02 
5.4*4790-02 
5.4*0100-02 
5.455*30-02 
5.4*1310-02 
5.447130-02 
5.443440-02 
5.434200-02 
*.435450-02 
5.431040-02 
6.  *20370-02 
5.425030-02 


4.162050-01 
4. 165060-01 
6. 124150-01 
6.II27IO-OI 
4.04*550-01 
4.0506*0-01 
•■06*040-01 
4.044650-01 
6.036550-01 
4.014730-01 
4.00*140-01 
3.940740-01 
3.476690-01 
3.962530-01 
3. 940210-01 
3.935530-01 
3.922650-01 
3.909760-01 
3.697070-01 
3. •54*10-0) 
3.572 3*0-01 
3.6*0330-01 
3.545520-01 
1.53*020-01 
3.025520-01 
3.514330-01 
3.6033*0-01 
3.792560-01 
3,761970-01 
3.771*50-0) 
3.761370-01 
3, 7913*0-01 
3.741530-01 
3. 7316*0-01 
3. 722620-0] 
3.713140-01 
3. 70*0*0-01 
3.645110-01 
3.606350-01 
3.677770-01 
3.6693*0-01 
3.661110-01 
3.653020-01 
3.64*100-01 
3. *373*3-01 
3.624730.0I 
3.*222*O-01 
3.61*900-01 
3. *07640-01 
3**00540-0  I 
3.541440-01 
3.957200-01 
3.550720-01 
3.57*290-01 
3.565010-0) 
3.56IO/0-01 
3. 9555*0-01 
3.544440-01 
3.9**2*O-0I 
3.535**0-01 
3.533170-01 
3. 527520-01 
3.922600-01 
3.51 7*00-0) 
3.512930-01 
3.507650-01 
3.502440-01 
).*4SJ30-Ui 
3.443530-01 
3.*5445>-0) 
3.*asi50-0) 
3.401(20-0) 

I. 47**70-01 

3.«no40-oi 

J. 4*92tJ-01 
3.4*5490-0) 
3.451570-01 
3.495J60-01 
3.45*4*0-0) 
3.49I650-O1 
3.  *45440-0) 
3.445340-0) 
3.442330-0) 
3.434*10-01 
3.436600-01 
3. *33670-0) 
3.4312*0-01 
3.425700-0) 
3.426250-01 
3. *23590-01 
3.421610-0) 
3.414420-0) 
3.417320-91 


4.054400-02 
4.05*910-02 
4.050020-02 
4.0T925O-02 
4.070*70-02 
4.065000-02 
4.061*30-02 
4.097160-02 
4.092500-02 
4.  0*5*40-02 
4.044500- 02 
4.040550-02 
4.0366*0-02 
4.032520-02 
4,029070-02 
5.02**00-02 
4.021500-02 
4.915290-02 
4.0145*0-02 
4.0114*0-02 
4.005190-02 
4.004970-02 
4.001020-02 
3,995730-02 
3.9957&J-02 
3.9927*0-02 
3.969650-02 
3.907090-02 
3.9*4290-02 
3.951*50-02 
3.476940-02 
3.97*350-02 
3.973520-02 

I. 971340-02 
3.9*5920-02 
3.9****0-02 
3. 9**230-02 
3.961470-02 
3.9*9760-02 
3,497*43-02 
3.9**470-02 
3.9*3*10-02 
3.9*1350-02 
3.94941D-02 
3,9*7*50-02 
3.945590-02 
3.9437*0-02 
3,9*19*0-02 
3.0*0150-02 
3.9354*0-02 
3.O367B0-O2 
3.035140-02 
3.933540-02 

J.  931970-02 
3.930440-02 
3,9259*0-02 
3.927*00-02 
3.92*050-02 
3.924/00-02 
3.923350-02 
3.922030-02 
3.920750-02 
3.919*00- 02 
3.91*250-02 
3.917040-02 
J.91544O-02 
3. 9 I 45 10-02 
3.913720-02 
3.912*50-02 
3.911*10-02 
3.910*00-02 
3. 909620-02 
3.905*70-02 
3.907740-02 
3.906540-02 
3.905470-02 
3.405120-02 
3.404300-02 
3.903*00-02 
3.902720-02 
3.901950-02 
3.901250-02 
3.9005*0-02 
3.599070-02 
3.599220-02 
3.590*90-02 
3. 097070-02 
3.597390-02 
3. 59*520-02 
3.596270-02 
3.09&74O-02 
3.59*240-02 
3.59479O-02 


3.994240  03 
3.994240  03 
3.499230  03 
3.949230  OJ 
3.949220  03 
3.999220  03 
3.999210  03 
3.999210  03 
3.999200  03 
3.994200  OJ 
3.999200  OJ 
3.994190  03 
3.999190  03 
3.999150  03 
3.999150  OJ 
3,999170  03 
3.994170  03 
3.994170  03 
3.944160  03 
3.994160  03 
3.404150  63 
3.9941*0  03 
3.999140  93 
3.994140  03 
3.444130  03 
3.994130  03 
3.094130  03 
3.444120  OJ 
3.944120  03 
3.999110  03 
3.994110  03 
3.444100  03 
3.444100  03 
3.404100  03 
3.990  040 
3.744040  03 
3.449050  03 
3.449650  03 
3.949070  03 
3.494O70  03 
3.944060  03 
3.444060  03 
3.444010  03 
3.444050  03 
3.«44053  03 
J.4V4O40  03 
3.994O40  03 
3.444030  03 
3.494030  03 
3.044620  03 
3.444020  03 
3.994020  03 
3.499010  03 
3.009010  03 
3.099600  03 
3.949000  03 
3.445990  03 
3.044400  03 
3.905050  03 
3.995950  03 
3.4O5450  01 
3.946470  03 
3.9454/0  03 
3.045960  03 
3.495460  03 
3.495450  03 
3.945950  03 
J.4454S0  03 
3.945040  03 
3.945040  03 
S.446930  03 
3.945930  03 
3.995420  03 
3.995020  03 
3.445410  03 
3.495910  03 
3.445910  03 
3.446960  OJ 
3.445000  03 
3.445590  03 
3.095500  03 
3.995550  03 
3.995550  OS 
3.945670  03 
3.900570  03 
3.99*570  OS 
3.995560  93 
3.9966*0  03 
3.995550  03 
3.995530  03 
3.9956*0  03 
3.995640  03 
3.900640  03 


710920  95 
712660  95 
714400  05 
716060  09 
717710  95 
719300  0» 
7206*0  0» 
722360  05 
723520  05 

72*240  Ok 
726620  05 
727950  05 
729240  95 
7J949Q  9b 
731690  9* 
7J2560  95 
733970  95 
735090  95 
736050  95 
737970  95 
735020  05 
735930  95 
739790  05 
740520  95 
7*1490  05 
742150  05 
742550  05 
7*3*20  05 
74*150  05 
744740  05 
745290  05 
7*5500  OS 
746250  05 
746730  05 


747510  03 
747050  OS 
745160  95 
765430  0* 
745*50  OS 
745600  05 
749050  OS 
749230  09 
7*9360  0* 
744460  05 
744530  05 
744570  05 
744540  05 
740*90  06 
7*9*60  09 
749*10  O* 
749440  09 
7*9340  09 
7*9230  09 
749100  09 
746440  09 
7*6770  09 
745940  09 
746350  09 
7*9150  09 
7*7030  05 
7*7653  09 
747420  09 
747190  09 
7**570  99 
74**70  OS 
7*6270  09 
74*960  OS 
749640  09 
749310  09 
7.4070  09 
744630  09 
7*4290  09 
743930  Ok 
743950  09 
7*3220  09 
7*2560  09 
742500  09 
7*2140  09 
741770  09 
741410  05 
741050  05 
740690  09 
740330  05 
734490  09 
739620  09 
739270  09 
730930  09 
736990  0* 
735290  09 
737930  95 
73  7600  05 
737290  05 


9.722290  00 
9.720040  00 
9.715463  00 
9.705520  00 

9.607690  00 

9.657753  00 
9.539420  00 
9.6I59IO  OO 

9.S7IS40  00 
9.54444D  00 

9.454320  00 
9.451200  00 

9.375990  00 
9.339950  00 
9.295940  05 
9.254150  00 
9.2II4S0  00 
9.164030  00 
9.115600  00 
9.0M500  00 
9.014*70  00 

5.790440  00 
5,730360  00 

0.505510  00 


5.406460  00 
0.337540  00 

0.149600  00 

5.067460  00 
7.472210  00 
7.045190  00 
7.516960  00 
7.737920  00 
7.696920  00 
7.979170  00 

7,600390  00 
7.323330  00 
7.237200  00 
7.190223  00 
7.062100  00 
5.973100  00 
6.553260  OO 
6.792430  00 
6.700730  00 
6.605170  00 
••51*790  00 
*.420*10  00 
6.329*50  00 
6.229940  00 
6.  I33S1D  00 
6.03*390  00 
9.936500  00 
9.540130  00 
9.741090  00 
S.*4I370  00 

0.335970  50 
5.237130  00 
5.  134010  00 
5.0320*0  00 
4.920030  00 
4.525200  00 
4.721203  00 
4.616020  00 
4.912110  05 
4.407060  00 
4.301790  ee 

4.090290  00 
3.904210  00 
3.577910  00 
3.7714*0  00 
3.664000  00 
3.050020  00 
3.451120  00 
3.344120  00 
3.237040  00 
3.129910  00 
3.0227*0  00 


COST  OlMCriklM  IJt  - 2.9663a94543*45290(^02 

MITMt 

ALTI1U0K  TCLE***CE  - 0.*6O5O 5 1 1 779640-02 

PLI6H1-PATM-4NCLE  TOLEKAKC  - 0.  I 05695 1 7724970-00 

5LICHT-PATH-ANGI.E-0ER>V5TIVE  TOEENOnCE  ■ 0.1956137577*500-09 

•EIOmT  ICLEfANCE  ■ 0.0 

tMERCY  TOLERARCE  - 0.66079640235090-02 

ANCLfc-OF-AITACK  IOLERARCE  * 0.0 


RREVIbuS  COEFFICIEST 


I.OOAOEL1A 


NEW  COeortClENT 


O.257J5IAI43IOO0  09  * 
0.0  • 
0.112*542066*960  04  4 
-0.21701637120930  01  * 
0.0  * 
0.3*109992790530-01  * 
0.0  4 

0.1257655129*030  01  4 
0.0  4 

U.Za314232Ot370O  04  * 
0.11709376902990-0*  4 
0.6295«e779*SJbO  01  4 
0.31534370043640-09  * 


0.22*463270-01 

0.0 

0. 129792620-02 

0.0 

B.I644949ID  01 
16696*750-06 
0.117533990-03 


O.25739I4I431OO0  05 

0.0 

0.112664206*6960  04 
-0.11701*37120930  01 
0.0 

0.3910521 7303450-01 

0.0 

0.12563902094370  01 

0.0 

0.2029V70339296D  04 
-0.4907290091 1230-09 
0.62995399*25420  01 
0.31 534 370043040-09 


(5R02ENI 

lAROZENt 

(OROECNl 

(FR025NI 

15RC2EN1 


(5R0IENI 

15RU2CNI 


(fROZENl 


COCL  tOLUIlaNS 


MOUtL  12 


• PCINl 

• ppiLuiies 


P«  > 2.IS7tT40902J««»200  9« 

PI  > tf.9 

P2  > l•t41•2UIJ«l«^J•^00  03 

P3  • -2»2333«71bl329cl20D  00 

P«  • 0.0 


coo  ■ 3.«020*lBoa«I3«*b0D-02  • 

COl  ■ U.O  • 

C02  a l•2T0IV*OO•B^tl2^^OO  00  • 

C03  • 0.0  • 

CD*  - I.03b3l704003la«*OU  03  • 


l•907«0**a■l I4b0«00-0* 


MCOCL  12  PbONO  TO  fei  BE91  Pit 


• • 


ANOLE -CP -attack  COMPlUENCe  > 0 .00*9 AavOaOZAJO- Ob 

PITCH  AhwLE  CONPIUEACC  * 0 • I *« I * JOI ObO 0*0-0 7 


'///////////////////////////////// /////////////////////////////////77////////////////////////////// 


• •••P|hAL**«  uENLPAC  ElPaeiSIOhS  EOF  PCkCF.  UAAb  CCCPMCIEnT.  AM)  L IPT  COEPFICIENT 

P > PO  * P1*V**  J.J33000-01  • P2*«*A  l.OJOOOU  00  * PJ*V**  2. OOOOOO  00  * P**v**  J.OOOOOO  00 
CO  - COO  • COI*A**  I * C02*A**  2 * C03*A*»  3 • CO**A*«  * 

CL  - CLAO  • CLA*A  * CLAK*A**  2.06A2I0  OO  * CLO*M 

khEPCI 

V a AIMbPECOIFI/SEC) 


0.2717I700902D  Ob  CDO  * 

O.J  CCI  a 

0.II41A2UI39I0  0*  C02  a 

-0.22S32o7lalSC  01  C03  ■ 

0.0  CD*  * 


0. 34»2«4iaLdLOa01 
0.0 

0.1279I940O6O0  01 
0.0 

0.2J3SJI 70*060  0* 


CLAJ  a -0. *90729000110-00 
CLA  a 0.b29aBJ9BL203  01 
CLAN  a 0.110343700*40-09 
CLO  a b.O 


///////////////////// /////////// 


I 

i kilOHi 
I PITCH  ANU.B 
I PITCH  HAIL 
I AlKbPLtD 
i 0CNSI17 
i af^lL  op  ATTACa 
I TLaPEFATlOkE 
I ACetLcHATIJK 
I ANwLl-or-ATTACK  ( 

I 


• t*c7«k)  ul  FT/bEC 
.2J07bt>-02  bLU>i/Ft*k 
.IbOaoJ  00  facias 
.b230CO  03  DsC.Fi.Bb-F 
.AOO400  ol  FT/SEC**2 
.JSIJJD-02  FAOlAH/bEC  | 


)l*S/SsC  i ALti ILDC-HaTE  fate 


EFTICAL  *CCLLEFAriC.N 
I lLCVATCh  OLFLCCflDM 
I LIFT  CCEFFICIENtI  CL 
i OHAa  CCEFFICIEHTI  CD  I 
I PU«E4  AVAILAbLE 
LIOHT  path  ANbLt 


t 


0.100000  04  F 
0.794*00-02  F 
0.090003  00  P 
0.0  F 

0.0  R 

0.102**0  01 
O.IObObO  00 
0.IAA97J  Ob  F 
0.bl*S4»-0*  K< 


/SEC 
/9tC**2 
VSEC**2 
>01  AM 


J 

I •EICfT  ■ 
I PIICH  ANOLE  ■ 
I PITCH  PATE  4 
I AlHSPbKO  ■ 
I JCMSITT  ■ 
I AMbLL  OF  attack  . 
j rekPCFATURE  > 
I ACClLERATIpN  a 
j AAaLC-OF-ATTACK  kAlEa 
1 


I. 717710-02  RAOJAM/SEC  { AL7 t TUDE-Ra 1 E LA7E 


s7yo  Oi  FI/SCC 
.2J09J>-02  SLLG/FT4A3  | 
. lojp 10  00  MAO( AM 
'•LECCLD  (/3  OECFLES-A 
.AbbBJO  0 I F t/bFC< 


CRTICAL  ACCbLERATtwN  < 
LCVAIOR  DLFLLCTIOM  I 
I LIFT  CUEFFICIEMTI  CL  !• 
I DFAO  CCCFFICIEMTI  CO  l< 
I POaER  AVAILAbLC 


i9e*AJiO-03  RACIAM/SEC  I flight  PATH  AMCLC 

t 


0.100003  OA  F 
O.I*b«2I^OI  F 
0«9l2Ab0  00  F 
0.0  F 

0.0  R, 

0.102A73  01 
O.IOtOBO  00 
0.147000  Or  F 
0.112030-03  R< 


/SEC 

/sec**2 

/SEC**2 


t PITCH  ANuLE  a 

I piTlh  fata  - 

I AlHbPttO  a 

I I DEM9II7  a 

j AM.LE  CF  ATTACK  a 

t TCaPEFATUPE  a 

I ACCELkFATIOn  a 

I AAGLE-LF-ATTaCK  HATEa 

1 


a 1*lE03  03  F T/kCC 
.210930-02  SLOC/FT** 
.Il2l2o  OO  radian 
.*2uOOU  03  DELHEFS-R 
bbFLP  01  FT/SbC«*2 


I AlTITLUE  a 

I alIitude  rate  R 

I VERTICAL  ACCELLNATION  a 
i elevator  OETLECTIOM  a 
I LIFT  CCEFFICIEMTT  CL  |a 
j DHAG  CDEPFICIEMTI  CO  >a 

I PbvER  available 


0.b3l«03-OJ  RADIAMFSEC  j FLIGHT  PATH  ANGLE 

I 


0.102470  01 
O. 10*100  00 
0.147020  Ob  F 
0.17&b8D-03  IN 


I 

t WEIGHT  a 

i PITCH  AndLC  a 

I PITCH  HATE  a 

i AlFbPLtO  a 

I 3CRSIIV  a 

t ANGLE  UP  ATTACK  a 

I TIMPCPATDBE  a 

I ACCElERATIUM  a 

I ARGLE-DP-ATTACK  PATEa 

I 


I 

).aOO0OD  0*  LRF  I altitude 

).ib2ST0  00  PAciAN  I altitude  rate 

)a  722tOD-02  RACIAN/SFC  | ALT  I T U CE-RAT £ RATE 
t.l.LSaO  03  PT/SFC  I VtHTICAL  ACCELERATION 

1.230033-02  SLUC/PT**3  | ELEVATUR  DEFLECTION 

1.1*2*30  OO  RADIAN  I lift  COEFFICIENTI  CL  I 

I. *20000  03  OEGPEEb-R  I DRAG  CLEFFICIENTI  CD  I 
I. *0***0  01  FT/bEC**2  I POaEN  AVAILABLE 
U72190D-03  PAOIAN/SEC  j FLIGHT  PATH  ANGLE 

I 


O.IOOOOU  0 
0.392**0-01  P 
O.V99b«D  a 
0.0 


0.102*79  01 
0.10*113  00 
0.1470*0  Ob  P 
0.239990-03  R> 


I 

I PEIGHI  a 

I PITCH  ancle  a 

I PITCH  RATE  a 

I AIRSPEED  a 

> I DEHSITV  a 

i ANGLE  IIP  ATTACK  a 

i IEMPERATURIl  a 

i ACCELENATIuN  a 

j ARGLE-OP-ATTACK  RATka 

I 


I 

I.AOOOOD  0*  LBF  I ALTITUCE  a 
». 1*29*0  00  RADIAN  I altitude  PATE  a 
).733**3-02  RAOIANFbEC  j ALT  I T UDE-PATC  RATE  a 
lal**VJD  01  PT/SEC  I VERTICAL  ACCELERATION  - 
).23093D-02  SLUG/PT**3  | ELEVATOR  DEFLECTION  » 
1.1*2*30  30  RADIAN  j LIFT  COEPPICIENTI  CL  |a 
I. *20000  03  DKGREEb-R  | DRAG  CCEFFICIENTI  CD  |a 
I.**4070  01  FT/SEC**2  | PUPEH  AVAIkAbLE  a 
)»b92«9D-0J  FADIAN/SEC  | FLIGHT  PATH  ANGLE  a 


O.IOOOOU  0*  F 
0.44909D-0I  F 
0.0772*0  00  F 
0.0  F 

0.0  R 

0.102**0  01 
0.10*120  00 
0.1*73*0  0*  F 
0.30b*«I>03  R 


I 

I •EIGHT 
j PITCH  angle 
j PITCH  RATE 
j AIH9PEE3 
* I OENSITV 

I ANGLE  UR  attack 


I 

V.400000  0*  LUF 
3. 1*3390  00  RADIAN 
0.70II0D-02  RAOIAN/SEC  | ALTITUDE-RATE  RATE  a 
3.1*7320  03  FT/Sec  I VERTICAL  ACCELERATION  a 

0.2309JD-02  SLUG/FT»*3  | ELEVATOR  OEFLECTIUN  a 
0*1*2090  00  RADIAN  j LIFT  COEFFICIENTI  CL  |a 


3*130003  0*  F 
0.**9B9D-0I  P 
0*102043  01  P 


*c:Rt.Ei>An<JN 


t)»ii2jgi)0  g)  ge&AEES-A 

o»«62»dj  gi  ri/sec»*2 
0»6««22D>gJ  h*oi«h/sec 


OKAC  cccrmcilnti 

l*0«ei*  AgAtLASLl 
RLI6HT  path  AM«4.e 


I>I1CH  ANCLC 
PITCH  PAte 
AlHSPfEO 
ueNSIIT 

AM«i.i  CP  ATTACK 
TfMPeAATuPe 
ACCELCAATION 
AACLK-OP-ATTACK  NATE' 


o«Aaeooo  oa  l«p 
OiiPMAO  go  paciah 
o«Tgg»jo-o<  PAtfiAH/scc 
OctATIig  04  PT/Sec 
0»4>0gju-'02  SLUC/FTAPJ 
0«I»2*CU  gg  PADIAN 

o*ftzoaoo  gi  oe«Ree»-H 
OaAglASU  gl  PT/sec»*2 
o*pr>r«g->oi  NADiAN/iiC 


ALTITODC 
AA.TITU01  RATK 
AcTITUDe>PATt  PATt 
VEPTICAL  ACCeLCHATtUN 
C4.EVAT0P  OCPLtCTIUN 
LIPT  COCPPICIENTI  CL  I 
DMAS  COEPPieiCMTI  CO  I 
POMA  available 
PLI«HT  path  ancle 


vEICHT 
PITCH  ancle 
PITCH  PATE 
AIPCPICO 
OEHSITV 

ANCLE  OP  ATTACH 
TEHPCPATUAE 
ACCLLEPATION 
AAGLE'OP-ATTACK  RATE' 


o«AJgcoo  gA 
OvipjAgu  go 

OvBIpOBO-OE 
0*  IAT20O  gl 
o*gj094o-a« 
g«iA2ATo  gg 

0*520000  04 

OcApOaeo  gl 
o*B«rigo-gs 


LOP 

RAOIAN 

PAC1AN/5CC 

FT/sec 

5LUC/FTPAJ 

BAOIAN 

DCCPEES-HT 

PT/tECAAE 

PAOIAN/SEC 


ALTITUDE  • 
ALTITUDE  RATE  ■ 
ALTITUDE-PATE  PATE  ■ 
VERTICAL  ACCELERATION  " 
ELEVATOR  OCPLECT ION  ■ 
LIFT  COEFFICIENT!  CL  »* 
9PA«  COEFFICIENT!  CO  !• 
POVEP  AVAILABLE  a 
FLI6HT  path  ANCLE  ■ 


allCMT 

PITCH  Ancle 
PITCH  RATE 
aimspblu 
OEAS  ITV 

ancle  of  attack 

TEMPtAATwAK 
ACCELERATION 
ANcLE-OF-ATTACK  PATE' 


0*500000  OA 

g*ig4»70  gg 
g*g*44«[>-gx 
e*IAT2go  04 
g*24og40-gx 

0*102090  go 

0*520000  04 
0*550220  01 
0*050550-04 


LBP 

RAOIAN 

RADIAN/CEC 

FT/5EC 

•LUC/FT554 

RADIAN 

OECRCEO-R 

FT/5EC55I 

AAOIAN/EEC 


ALTITUDE  ■ 
ALTITUDE  PATE  ■ 
ALTITUOE-PATC  PATE  ■ 
VERTICAL  ACCELERATION  ■ 
ELEVATOR  DEALECTIUN  - 
LIFT  COEFFICIENT!  CL  l> 
ORAC  CCCPPICICNTI  CO  I* 
POVER  available  a 
PLICHT  PATN  ancle  a 


PITCH  ancle 
PITCH  PATE 
AiPSPEEl 
DENS  ITT 

ANwLE  OF  attack 
TEMPLRATuRE 
ACCELERAT ION 
ANCLL-UF-ATTACk  NATL' 


0*500000  05 
0*164750  00 
0*070550-02 
0*I5T400  04 
0* 240930-02 
0*162700  go 
0*620000  04 
0*557970  01 
0*659760-04 


LiF 

RAOIAN 

RADIAN/SEC 

FT/5EC 

3LUC/F  T554 

RAOIAN 

OECNEE^R 

F T/SEC552 

NACIAN/5EC 


ALTITLJE  a 

altitude  rate  a 
altitude-rate  bate  a 
VEMTICAL  acceleration  a 
elevator  deflection  a 
LIFT  LOEPFICIENT!  CL  I- 
UNAC  CCCFFICIENTI  CO  |a 
PLaEH  available  “ 
FlIchT  path  ancle  a 


at  I CRT 
PITCH  ancle 
PITCH  NATE 
AIRaPEf o 
UUN5I1 V 

ancle  CF  ATTACK 

temperature 

ACCCLENATIUN 
ANCLE-CF-ATTACK  RATE* 


0*400000  05 
0*155100  go 
9*92»65t>-a2 
0*157670  04 
0*24093O-u2 
0*162720  VO 
0*520000  04 
0*555520  01 
•**31050-04 


LBF 

RACIAN 

RAOIaN/SCC 

PT/5EC 

5LUC/FT553 

radian 

DECREES-N 

FT/srC552 

RADIAN/SEC 


ALTITLUE  a 
ALTITUDE  hate  a 
ALTITUCE-NATE  rate  a 
vertical  ACCtLENATtON  a 

Elevator  oepleltiun  • 

LIFT  CLEFFICIENTI  CL  |a 
OMAG  LOCFFILIENTI  CO  la 
PUaLR  AVAILABLC  a 
FLIGHT  path  ancle  a 


DATA  PT  12 


*Eir.HT 
PITCH  ancle 
PITCH  rate 
AIN6PEE0 
0*NSITV 

ANGLE  OF  ATTACK 
TEMPERATURE 
ACCELERATION 
ANGlE-OF-ATTALK  RATE' 


0*500000  05 
0*155500  OO 
0*975070-02 
0*157760  Ol 
0*240940-02 
0*162750  00 
0*520000  03 
0*552500  gl 
5*613510-03 


LBF 

RAOIAN 

HACIAN/SEC 

FT/5EC 

SLUC/FT553 

RAOIAN 

DCCREE5-R 

FT/SEC5*2 

RADIAN/SEC 


ALTITUDE  a 

altitude  RATE  - 

ALTITUCE-PATE  RATE  ■ 
VERTICAL  ACCELEBATUiN  a 
ELEVATOR  DEFLECTION  a 
LIFT  COEFFICIENT!  CL  I* 
DRAG  COEFFICIENT!  CO  |a 
FObEH  available  a 

FLICHT  path  ancle  • 


VEICHI 
pitch  angle 
pitch  rate 
AIRSPCEU 
DEN5ITT 

ancle  op  attack 
temperature 

ACCELERATION 
ANCLE-OP-ATTACK  PATE' 


0*500000  05 
0*165500  00 
0*104110-0) 
0*157930  03 
0*230030-02 
4.I5277U  00 
0*620000  OJ 
0*550130  01 
0*695720-04 


LBF 

PAOlAN 

NADI AN/SEC 

FT/SEC 

SLUC/FT554 

PACIAN 

OECREE5-P 

FT/SEC552 

RACIAN/SEC 


ALTITUDE 

altitude  pate 

ALTITUOC-PATt  RATE 

vertical  acceleration 

ELEVATOR  deflection 
LIFT  COCFFICICNTI  CL  > 
OHAC  CCCFFICIENTI  CO  I 
POvCR  available 

FLICHT  path  ancle 


LATA  PT  15 


Bf ICHT 
PITCH  ancle 
PITCH  mate 

aipspelo 

DENSItT 

ANGLE  OP  attack 
TCMFEkATuPC 
ACCCLEPAT ION 
ANGLE -UP- ATTACK  PATE 


e*A0000J  OA 
0*l6Siuo  go 
0*10546^01 
0*IA01IO  04 
0*23093O-0X 
0*162000  00 
g*B/000i)  04 
0*557400  0 I 
0*675550-03 


LBF 

RAOIAN 

RA0IAN/6EC 

FT/SEC 

9LCC/F1553 

radian 

DECREC5-P 

FI/SEC552 

PACIAN/SEC 


AL  T 1 TUOE  a 

altitude  rate  a 

ALTI TuOC-RATE  RATE  a 

vertical  ACCELERATIUN  a 

ClCvaTop  deflection  a 

LIFT  COEFFICIENT!  CL  I* 
ONAC  COEFFICIENT!  CO  la 
FOaER  AVAILABLE  a 

flight  path  ancle  a 


CaTA  PT  IS 


■eight 
PITCH  ancle 

pitcn  rate 

AIRSPEED 
UENSITV 

ancle  of  ATTACK 
TEMPCRATUPE 
ACCELERATION 
ARCLE -OF -ATTACK  PATE' 


0*500000  05 
0*165760  OO 
0*  I IJS6O-01 
0*  I5«29i>  04 
g*2JgojO-o2 
0*162520  00 
0*620040  04 
g*555LOO  01 
0*556501^04 


LOF 

radian 

RADIAN/SEC 

FT/SEC 

SLUC/FT55J 

PAOlAN 

OECREES-P 

FT/SEC552 

PAOIAN/SCC 


ALTITUDE  a 
ALTITUDE  RATE  a 
ALTtTuOE-RATC  PATt  - 
VEMTICAL  ACCELERATION  a 
ELEVATOR  DEFLECTION  “ 
LIFT  COEFFICIENT!  CL  |a 
ORAC  eOEFFICIENTI  CO  |a 
FOvEN  available  a 
FLIGHT  path  ancle  “ 


•EIGHT 
PITCH  ancle 
PITCH  HATE 
AIRSPEEO 
OCHS I TV 

ANGLE  OP  ATTACK 


0*400000  05 
0*166700  00 
0*143000-01 
0*150650  04 
0*210030-02 
0*162060  00 
e*s20oou  01 

0*640550  01 
0*515061^04 


LBP 

PAOlAN 

PACIAN/SEC 

FT/SEC 

SLUC/Fr5*4 

PAOlAN 

DCCREES-R 

FT/SECa52 

PAOIAN/SCC 


altitude  a 

ALTITUDE  PATE  a 
ALTITUOE-PATE  pate  a 
VERTICAL  ACCELERATION  ■ 
elevator  deflection  P 

LIFT  COEFFICIENT!  CL  I- 
DRAC  CUEFFICIEnTI  CO  !> 
POaER  Available  - 

PLIGHT  path  ancle  ■ 


bEICHI 
pitch  AN«*LC 
PITCH  mate 
AIRSPEED 
DENSITT 

ancle  up  ATTACK 


0*400000  06  LPP 
0* I67T40  00  PAOlAN 
0*133040-01  PACIAN/SEC 
0*150990  03  PT/SEC 
0*240941^02  SLUC/VT554 
■1*162000  00  RADIAN 


ALTITUDE  a 
ALTITUDE  PAIE  a 
ALTITUDE-PATE  PATC  - 

vertical  acceleration  a 
ELEVATOR  DEFLECTION  ■ 
LIFT  COEFFICIENT!  CL  t* 


g*l06ISO  00 

0*157110  06  FT-LCF/SEC 
0*551450-04  RAOIAN 


e*0S725D-0l  FT/SEC 
0*106340  01  FT/SCC552 

0*0  PT/secggi 

0*0  RAOIAN 

0*102500  01 
0*106170  00 

0*157100  06  FT-LBF/SCC 
0*502720-94  PA015N 


0*107520  00  FT/Ste 
0*110660  01  FT/SCC662 
0*0  FT/SEC652 

0*0  PAOlAN 

0*102500  51 
9*156250  55 

5*157200  06  FT-LBF/SEC 
0*7X9760-04  PAOlAN 


0*109000  05 
0*129000  00 
0*115940  01 
0*0 
0*0 

0*102510  01 
0*106220  00 
0*157250  00 
0*552551^04 


Ft 

FT/SEC 

FT/SEC552 

FT/5EC552 

RAOIAN 


FT-LPF/SCC 

RAOIAN 


0*150040  05 
0*153390  00 
0*1 19219  01 
0*0 
0*0 

0*102520  01 
0*106250  00 
0*157294  06 
0*105004-02 


FT 

FT/SEC 

FT/SCC552 

FT/SCC552 

NA0I5N 


FT-LOF/SCC 

RAOIAN 


g*IBOOOO  05  FT 
0*202700  00  FT/SCC 
0*127750  01  FI/SEC552 
0*0  FT/SCC552 

0*0  RAOIAN 

0*102540  01 
0*106290  00 

0*157400  06  FT-LBF/SEC 
0*147524-02  PAOlAN 


0*253554  00  FT/SEC 
0*136240  01  FT/6EC552 
0*9  FT/5EC552 

0*0  radian 

0*102550  01 
0*106339  99 

0*157560  06  FT-LBF/SEC 
0*IT29R0-02  radian 


0*100900  OA 
0*411760  09 
0*155500  01 
0*0 
g*o 

0*I02S54  01 
0*196450  00 
0*157590  06 
9*210790-02 


FT 

FT/SEC 

FT/SEC562 

FT/SEC052 

PAOlAN 


FT-LOF/lEC 

PAOlAN 


9*100010  05 
0*471420  00 
0*tS3g9D  01 
0*9 
0*0 

9*102504  01 
9*105529  00 
0*157644  06 
0*250700-02 


FT 

FT/SCC 

FT/9CC552 

Fr/5CC5t2 

PAOlAN 


FT-L5F/fCC 

PAOlAN 


0*109010  56  FT 
0*545210  00  FT/SEC 
0*151560  51  FT/5CC652 
0*0  PT/SCC562 

0*9  PAOlAN 

0*102900  01 
0*106560  00 

0*147720  04  FT-LBF/tSC 
9*202U20-02  RAOIAN 


0*100010  05 
0*570059  00 
9*170090  01 
0*0 
0*0 

0*102620  01 
0*106954  00 
0*157000  06 
0*404900-02 


FT 

FT/SEC 

FT/9EC552 

FT/SEC552 

PADIAN 


FT-LBF/SEC 

PAOlAN 


0*100020 
0*710060 
0* I9A550 
0*0 
0*0 

0*102550 


05  FT 

00  FT/SEC 

01  FT/SBC552 
FT/SEC5*2 

radian 


ACCtLEAATION 
AfiGLE-Cr^ATTACK  AATC< 


• *I»200CD  03  oc«»ets-ii 
e*«320r0  01  FY/SCC««« 
••*T2Sltf03  OA0t«N/SeC 


0AA6  CClFAICieNTI  CO  I 
»0«et«  AVA|t.A»Lt 
AL|«HT  path  AXiGLC 


O.IOtftIO  00 
OtlAOOAO  06  F 
0««OF620-03  A< 


CATA  FT  10 


■ ■I6M 
**||CH  AMOlC 
PI1CH  tiATfc 
AlRV<cCJ 
DCHS  It* 

AM4.A  UF  ATTACK 
tfcMFEAATUOlL 
ACCtLtMAT IwN 
AKCcLoOF-ATTACK  * 


AOOOOl)  OA 

t*oa«o  00 
A3««O-0l 
A03AO  03 
2300 JO-02 
IA20«j  OO 
O200CO  03 
• 2ot>00  01 
•201 30-03 


AAUt an 

OAOIAN/Oec 

ri/tti, 

«i.tO/FT**3 
M«DI AN 
OtbA«e>-A 
PT2SCC**2 
NaCI AN/OCC 


ACtlU.3« 

ALTITWU6  fate 
Ai.1l  tOOt-MAIfc  kAti 
veuTlCAi  ACCbiLRAt  ItjN 
bLewAtCH  ocritcttuK 
LIFT  CUiFFICiCMI  CL  I 
UAAO  CCCFFtCUNTI  CO  >< 
AVAIcAOvi. 
rLI(«Ht  NATN  ANM.A' 


/see 

’/sec«A2 

/sec««2 


0»l07oeO  01 
O.IOteOO  00 
0*1  *02 20  oe 
OtuVOOEU-OJ  Ri 


CAIA  Ft  |0 


•eici-T 
PITCH  AmOLC 
PITCH  FATE 
•IttAPtfO 
UlnSII* 

aacle  r,F  attack 

ICHPbFATUkC 
aC(.AlKfaT|uN 
ak<,ca-cf-aT1ack  PAt[ 


AOOOOO  OA  LOF 
IT003D  00  HACIAN 
ISJ22O-0I  FaDIAN/SaC 
IAO»7J  OJ  FT/SEC 
230030-02  SiuC/FTA»J 
102070  00  RaoIAN 
.020030  33  UELLELS-N 
•202PU  ul  Ft/seC*«2 
3i>l*tlO-OJ  RAOIAN/StC 


ALII liOi 
AiTiToiiE  RAIL 
ACTItUCe-AATE  kAie 
VEHtlCAL  ACCfaLLuATlON 
LLEvAIiM.  ObFiECTluN 
LIFT  LCcFPiCtENTI  CL 
JHAki  CUtFFIbItNTI  CO 
POaCR  awAIlAOLE 
fcImnT  path  ancll 


0*100030  OA  F 
0*i0s»3O  Ot  P 
0*22Lti70  01  f 

0*3  F 

O*102b0O  31 
0«l3c7A')  00 
0*Iaajoo  06  F 
3. 70S3JO-32  R< 


PITCH  H«Ti 
AIASPCIO 
OEaSI IV 

ANlA.r  k1F  AIIACK 
tCAPInAtURf 
ACCLCcHAT 1 JN 
AK|;i.t -l-F-AI  I ACK  RATI 


AOOOOU  OA  Lt>F 
17I2VO  OO  PAClAN 
I 62STl>-wI  RACtAN/Si.C 
I60k>iu  03  F T/S6C 
233*30-32  SlUL/FTa*3 
leJOwo  03  FaOIAA 
S2000k)  03  OCiiAaLS-r 
At loHo  wl  F f/srcA*2 
333flSk>-Uj  KAUlAN/SbC 


ALT  lTUk;6 
ALtItUJL  HATE 
ALT ITUCt-RATE  FATE 
VAHTICAC  ACCCcroATION 
LLCVATwK  OcFLbClION 
LIFT  COEFFICIEATI  CL  : 
OMAN  CLibtFICIEMI  CO  I 
POabk  AaAlLAOLf 
fliuhi  path  angle 


O*  I OOOAO  O A 
0*l2A3Sn  01 
3*KA22TkI  01 
0*0 
0*3 

0*102700  01 
0*106700  03 

ki*i4b9Ak3  oe 
W*02«03D-02  R< 


l-LHF  /SEC 


PATA  FT  21 


PITCH  HAlt 
A iHFPtI  O 
PEM  IIT 

AK«.L>  UP  ATTACK 
T EAPF  k at JFE 
ALT  ELbitAT  I v>N 
A NNL  L -k.F  - A T T ALA  I 


AOOOOG  OA  LkjF 
I 72L7l>  00  Ra1)1*K 
1T3VIO-3I  RAolAN/ScC 
I90A2I3  UJ  F t/SkC 
2J0S2k>-<. 


) 30  « 


tCIA: 


S200UP  03  ULoFLTs-R 
AOSIGO  31  FI/sEkLAAE 
27117k/-k>l  FaI3)AFi/S£C 


Alt  ituce 
•LTITGklb  hate 

altmooe-hate  rate 

VERTICAL  ACCLLEFaTIJN 
LLEVAIuM  JL'FLLLTIuN 
LIFT  CGtFrlCIERTI  CL 
OMAG  CCCFFICIENTI  Ck3 
PUabM  AVAlLAeLL 

flight  path  angle 


OflOOoSO  OA  F 
0*140330  01  F 
0*2el5JO  31  F 


/SEC 

/SeCa*2 

/SECa*2 


0*132720  01 
0*IOeAAO  OO 
0* I Aorju  3b  F 
0*V«A2AkF-02  t~. 


AOOOOO  I 
|7«77U  t 


I LOF 


.ul  an 


OAT A FT  22 


ARwLC  of  AMACA 
I EaPcHATUhE 
ALCbLEkATIoN 
akglI  -oF-ATTACa  HaTCi 


IAaAHL-JI  Racian/scc 
133620  OO  M/SliC 
23oR2ih>u2  SLuG/FIAao 
IbJOSj  30  HACIAN 
32000t>  03  UlGLlES-F 
3Sk  J7(>  3 I F T/bI.Ca*2 
20S6')i>-0J  HACIAN/SEC 


ALTI TUOE 
altitude  ratc 
ALT  I TGOE-PATC  fate 
VERTICAL  ACCELIMATIUN 
ELEvATuR  OEFLELTION 
LIFT  CUEFFICIEnTI  CL  I' 
UHAg  CCLFFICICnTT  CO  I' 
PliaEH  AhAIlEHLE 

flight  path  angle 


0*100070  OA  F 
0*I7cg60  01  F 
U*2»03SO  01  F 
0*0  F 

0*3  M. 

0*132730  01 
OdOtOOO  30 
0* I A0023  06  F 
O. I I 71 30-01  R 


AAU-e  LF  attack 

tehferftufc 

ACCEL  eFAT  IkIN 

aagle-4>-«ttack  I 


4000k:u  OA  LeF 
I7UI.70  33  RACIAN 
l06*'3O-k>l  FALIAN/OEC 
IS12I0  03  FT/SEC 
2 33V2G-i»2  SlgG/7TF*3 
loJklTo  30  kAUlAN 
•23000  33  DEGF£rs-u 
J07J0U  Ul  FT/£EC**2 
137100-33  RACIAN/ScC 


altitude 

Alt ITUOE  rate 

ALT ITUBE-FATE  HATE 

VERTICAL  ACClLlHATIuN 

elevatgf  deflect IuN 
lift  CCFFFICIENII  cl  I 
UHaG  CUEFFICIEsTI  CO 
PuaER  AVAIlAOLL 

flight  path  angle 


0*I300«D  OA 
0*239o3kJ  01 
0*2067lkJ  01 
0*0 
0*0 

0*102740  01 
o*iee«2o  ou 

0*140100  06  F 
0*133960-01  H 


/SEC 

/SEC«*2 

/SECa42 

.DIAN 


data  FI  2* 


PITCH  RATE 
All  SPtSO 
OtkNSI  TT 

ANuLc  uF  attack 
1tMRi:H*TUFF 
4CrELC-AT ION 
4AGLT  -'.F-AT  T ACK  I 


AJOOCU  04  LAF 
I76u70  03  RaUIAN 

2j3>lk>-Jl  F ACIAN/Sec 

ISlSaU  03  F l/SLC 
233*20-02  SLUG/FT44J 
IbJCCO  00  facial 
ScOOuO  U3  OECkLES-R 
37TG*k)  01  FT/STC442 
L*VLlU-Oa  Hac|aN/3EC 


ALTITUDE 

altitude  rate 
ALTITUDE-RATE  FATE 
VEhTICAL  ACCCLCRATIGN 
LLEVAIUH  UEFLECTION 

lift  CCEFfICIEnTI  cl  I 
OH4G  CCEFFICIENTI  CD  ] 
PGbEH  available 
flight  path  angle 


0*100110  04  F 
0*236370  at  F 
0*3IES6D  01  F 
0*0  F 

0*0  R. 

0*ie27k0  01 
0*l3«9«O  00 
0*I492SU  0*  F 
0*I»6930-0I  H 


SEC 

/StC4*2 
/SEC*«2 
.01  an 


/ITCH  angle 

PtTCIk  NAlL 
A Ins^EcD 


LNGLi  -OF-AT  I A 


43003O  04  L6F 
iao7au  00  radian 
2ISJ9O-0I  RACIAN/SEC 
IjIU/ii  u3  M/SbC 

2 JOb^k^  go  ltLUC/FT*BA 
lo3JBu  33  Radian 
t2U03D  U3  UEGkEES-K 
3be«s3  31  FT/SEC442 
lISIaiO-OA  FauIAN/SeC 


altitude 
altitude  mate 
ALTITuOt-HATE  rate 
VERTICAL  ACCCLERATICN 

KLE  VA  tun  ilAFLCC  T 1 ON 
LIFT  COEFFICIENT!  CL 
UmaC  CLEFFICIENTI  CO  i 
PUaSH  available 
flight  path  angle 


0*100140  04  F 
0*2eB«00  01  F 
0.330910  01  F 
OiQ  F 

U.I0279O  01 
0*lk>6940  00 
0*l494b0  36  F 
0*ir«96O-0l  Ri 


/SEC 

/SEC4a2 

/SEC442 


»*TA  pi  2i 


• ITCH  ANGLIi 


Ar«kiLk;  LK  AIIACK 
Ik: .TIN  hATUhE 
ACCLLCkATIk^N 


JGto993  04  LET 
1 629R0  go  Fad  I AN 
2J46G0-3I  RADIAN/SEC 
IS2JJO  30  f T/StC 
23UV2D-3J  SLUG/FT443 
loJORO  t>3  NACIAN 
620000  U3  OEGREEO-R 
JGHBaU  01  FT/RLC442 
92JSJU-0*  NACIAN/SEC 


ALTI TLOE 

altitude  fate 
ALTI TUDL-R4TE  RATE 
VEHTICAL  ACCElERATIbN  i 

elevator  OEFLLCTIGN 
LIFT  CUEFFICIENTI  CL  I 
DRAG  CCEFFICIENTI  CO  > 
PubER  available 
FL IGHi  PATH  ANGLE 


3*130160  0*  P' 
0*333133  0 I F 
0*190700  01  F 
0.0  F 

0*0  R 

3*132740  01 
3*136910  00 
0*IA«g23  06  F 
3*199310-31  Ri 


’/SEC 

/SeCa*2 

/SCCa*2 


.i-CF-AI1*CK  » 


J4G49U  OA  LBF 
I 6S270  33  Radian 
2JJ9lt>-3l  FADIAN/SEC 
132663  03  Ft/sec 
2JuViu-kl2  BLUG/FT«aj 
jOTo  30  Radian 
S2333D  30  OEGRECS-R 
3*BT]D  31  FT/SEC442 
ir/sjO-DJ  naCIAn/SEC 


ALTI TlOE 
ALTITUDE  rate 

altitude-rate  rate 

VEHTICAL  acceleration 
ELEVATUA  deflection 
LIFT  CCEFFICIENTI  CL 
DRAG  COEFFICIENTI  CO 
PObER  available 
FLIGHT  PATH  ANGLE 


OalOOlOO  04  F' 
0b33932O  01  F 
0*366900  01  F 
0*3  F 

0*3  R, 

0*132730  01 
0*106910  00 
0*149780  06  F' 
0*222060-01 


/sec 

VSEC442 

/SEC442 

OIAN 


DA14  Ft  26 


: or  4TtACK 


J99SCD  04  L6F 
ta/bSU  U3  HAOIAN 
241 41U-3I  RADI AN/SEC 
ibiJjD  03  Fi/sec 
2JJ9ID-D2  SLUG/FT*43 
lbJ34u  33  RAOIAN 


ALTITUDE 
ALTITUDE  RATE 

altituce-rate  fate 

VERTICAL  ACCELERATION 
elevator  UEFLECTION 
LIFT  COEFFICIENTI  CL 


0*100130  34  F' 
0*376490  01  F 
0*3B2S0D  01  F 
0*0  F 
0*0  R. 
0*102720  01 


••B20900  03  OeCRCet-M 
e»3J»ft9i>  *1 

•»««6M3»*03  MAOIAN/SCC 


OMA«  cacRriciCNTt  CO  )< 
l>0«eR  AVAILAOLf 

RLIMY  rath  ancle 


•■ICNT 
PITCH  ANCLE 
PITCH  NAte 
AIHSPCLO 
DtNSITV 

ancle  op  attach 

TCNPEAATONE 
ACCELCMATIoN 
AKCLE>C'P*Arr ACH  NAT 


0*A9«990  04  LBP 
0«  1991  19  90  RAOIAN 
0«a49A49-9l  HAOl AN^CEC 
9«I4JJ69  9)  PT/$CC 
O^EJoClO^dS  SLUC/PTA43 
O.luJOIJ  99  NALIAN 
0«b?99dO  03  DECKCES>R 
0*J2a31O  01  rT/9EC«42 
•0>36l0fl0'03  LADIAN/SEC 


altituce 
altitloe  rate 

ALT  tTUOC-RATE  AATc 
ventical  acceleration 
elevator  ObPLECTIUN 
LIPT  COEPMCIEnTI  CL  I 
OHAC  CCEPFICIENTI  CO  I 
POvER  available 

PLICHT  path  ancle 


g. 190270  04  PT 
e*4ts»00  01  PT/SEC 
e«9«T44a  01  PT/BCC4*! 
0.0  PT/IEC442 

OaO  RAOIAN 

0.I92T09  01 
0*104019  00 

0*190990  0*  PT-LBP/SEC 
0*2709«0>0l  RAOIAN 


•EICHT 
PITCH  ANCLE 
PITCH  hate 
AIRSPEE9 
0CN9ITT 

ancle  op  attach 

TEMPC>tAT9NE 
ACCELEmATIoN 
ANCLA-OP-ATTACH  NATE 


0*399999  04 
9* 192640  00 
0*23T3lt>'gi 
0*l9JtaO  93 
0*230410-02 
0*I429T9  00 
9*920900  93 
0*317000  01 
•0*469410-03 


RA014N/SCC 

PT/SEC 

9LVC/PT44J 

NAOl an 

OECREEA-R 

PT/AEC442 

RACIAN/SEC 


ALTITUOE 
ALTITUDE  AATE 
AlTITuOC-RATE  nATC 
vertical  ACCALERATICN 
ELCVATGR  OEPLECTIcN 
LIPT  COEPPICIENTI  CL  I 
DRA9  CCCPPICItNTI  CO  I 
POvbM  available 

PLlCHl  path  ancle 


0* IB0320  34  PT 
0*496940  01  PT/6EC 
V*4II7B3  01  PT7SEC442 
0*0  PT/6EC44X 

0*0  RAOIAN 

0*102670  01 
0*106730  00 

0*190240  06  PT-LBP/9EC 
0*296730-01  RAOIAN 


■EICNT 
PITCH  /NCLE 
PITCN  NATE 
AIR6PEE0 
UEH9ITT 

ANCLE  CP  attack 

TEMPERATURE 

ACCCLERATIUN 

ancle-lp-attack  hate 


0*399990  04 
0*196230  30 
0*264290-01 
0*134000  93 
0*239VuO-02 
0*1«2420  90 
9*323339  93 
9*307330  01 
-0*962130-93 


IBP 

RACIAN 
RAOIAN/SEC 
Ff/5tC 
SLUC/M44  3 
RAOIAH 
DECNEES-R 
PT/SEC**? 
HACI AN/SEC 


ALTITUDE 

altitude  rate 

ALTITuOe-RATC  HATE 
VERTICAL  ACCELERATIUH 
ELEVATOR  deflect lOH 
LIFT  CCCPPiCIENTI  CL  I 
DRAc  CUEPMCIENTI  CO  I 
PCmER  available 
FLIchT  path  ancle 


0*100360  04  PT 
0*4V7S30  01  PT/3EC 
0*423370  01  PT/SEC442 
0*0  PT/SEC46X 

0*0  RAOIAH 

0*102640  91 
0*104640  00 

I)*I300SO  96  PTH.6P/SEC 
0*323330-31  RADIAN 


■EICHT 
PITCH  ancle 
PITCH  HATE 
AIRSPEED 
0ENSI1V 

ANGLE  OP  ATTACK 
TEMPENATURE 
ACCELEmATIUH 
AHCLE-OP-ATTACK  i 


0*39999U  04  Lap 
0* I9793U  99  RAOIAN 
0*2797BO-9I  RAOIAN/SEC 
0*1 9430U  93  PT/3EC 
0*2JO«9D-02  SLUC/N1**3 
9* Ip2BED  99  RAOIAN 
0*320090  U3  0ECHEE3-R 
U*29Bbao  91  Ply9EC**2 
•U.6E9320-93  RA;^|AN/SbC 


altitude 

nLTITUIL  NATE 
ALTITuOE-RATC  AATE 
vertical  ACCELERATIcN 
elevator  OEFLECTIDN 
LIPT  COEPPICIENTI  CL  I 
3RAC  COEPPICIENTI  CO  I 
pomeh  available 
FLIu.lT  PATH  ANCLE 


0*341010  01  PT/lEC 
0*4362B0  01  PT/3EC442 
0*9  PT/SEC442 

9*0  RAOIAN 

0*I0269D  01 
0*104330  30 

9*139629  06  PT-LBP/SEC 
9*350700-01  RADIAN 


lelCHT 
PITCN  ANCLE 

pitch  pate 

AIRSPEF9 

OERSITV 

ancle  up  attack 
TEnPEAAT JRt 
ACCELENATlOK 
ANCLE-ljP-AITACK  KATE 


0*3<>VC9(1  04  LLP 
0*299v7U  90  RAOIAN 
0*2767«0-9I  PACIAN/SEC 
9*134640  03  PT/SEC 
0*230690-32  SLUC/PT4V3 
0*I6270U  93  RA9IAN 
0*620900  03  OECmEIS-R 
0*206039  01  PT/SEC442 
•0*799430-93  A49IAN/5EC 


ALT  I TUUE 

altitude  mate 
altitude-rate  rate 

vertical  ACCELCRArlCN 
ElLvATUH  OEPLECTIuN 

lift  COEPPICICNM  cl  I 
OMAC  COEPPICIENTI  CU  I 

povem  available 
flight  path  ancle 


9*199470  94  PT 
9*3B34oO  01  PT/SCC 
0*430460  31  FT/SEC442 
0*0  PT/SEC642 

0*0  Radian 

9*102330  01 
0*106400  00 

0*130630  36  PT-LBP/SEC 
0*376*10-01  RAOIAN 


•EICFt 
PITCH  ancle 
PITCH  MATE 
AIMtPtLO 
DLN6ITT 

ancle  op  attack 

TEMPERATURE 

ACCELERATION 

ANCLE-UP-ATTACK  rate 


0.34CV4D  94  LOP 
0*293«uD  09  kACIAN 
9*2*233<>-9l  RADUN/SEC 
9*I3AB7D  33  PT/SEL 
0*33UB4D-U2  SlUc/FT*43 
0*lc2793  3u  MAUIAN 
tf*6200dU  93  DEChtES-K 
0*273120  91  PT/3EC442 
-0*044120-93  RACIAN/SEC 


alti tlue 
ALTITUDE  CATE 
alti Tude-rate  rate 

VERTICAL  ACCELERATION 
LLEVATLR  OCFLCCTION 

lift  COEPPICIENTI  CL  I 
URAC  CLEFPICILNTI  CO  t 

PC*ER  available 
PL  ICHl  PATH  ANCLE 


0*190330  04  PI 
0*431060  31  PT/SCC 
0*46IBSO  91  PT/SEC**2 
0*9  PT/SEC442 

9*0  RAOIAN 

0*102393  01 
9*IOC2c3  00 

0*I307BJ  06  PT-LBP/SEC 
0*407690-01  RAOIAN 


■EICFT 
PITCH  ANCLE 
PITCH  KATE 
AIN6PEED 
DENSI1V 

ANGLE  OP  ATTACK 
TEMPERATURE 
ACCELERATION 
AMLE-OP-ATTACK  I 


0*344440  04  LHP 
3*29oJIU  99  RACIAN 
0*297340-9I  RADIAn/SCC 
9*133140  UJ  PT/SEC 
0*Z30S40-V2  SLCC/PTV43 
0*l62e 10  90  NAOIAN 
0*629900  03  ObCRLES-R 
0*2*4270  91  PT/$EC4*2 
-«*I904SO-02  RAOIAn/SEC 


ALII 1l9E 
■ltituoe  mail 
ALTITwCE-RAIE  RATE 
vertical  ACCELERATtCN 
eLCVATOK  OCFLCCTION 
lift  CCCPFICICNTI  cl  I 
ONAU  COLFFICICNTI  CO  I 
PCaCH  availanle 
FlICHI  path  ancle 


0*199600  94  PT 
9*b77BIO  01  PT/SEC 
9**T23»D  01  P1/SEC442 
9*3  PT/SCC442 

0*0  RAOIAN 

9*102440  01 
9*106000  40 

0*130400  04  PT-LBP/SEC 
9*437040-31  RAOIAN 


BEIOHI 
PITCH  angle 
PITCH  RATE 
A IRSPICO 

oCHsnv 

ancle  op  attack 
temperature 

ACCELERATION 
AR6LE-0P-ATTACK  RATE 


0*344440  04 
«*20421D  00 
0*241B«I>-9I 
0*103400  03 
0*230000-02 
0*162300  09 
0*320000  03 
0*263370  01 
•0* 1 12770-02 


RACIAN 
RACI An/SEC 
PT/SCC 
SLUG/PT443 
radian 
DCCRELS-R 
PT/SCC«42 
RAO I AN/SEC 


ALTITuOE 
ALT1TU3L  RATE 
altitude-rate  rate 
vertical  acceleration 

ELEVAU.R  OEFLECTIUN 
LIFT  COEPPICICNTI  CL  I 
JRAtt  CUCFPICIENTI  C3  | 
POvER  available 
FLICHI  PATH  ANCLC 


0*  109670  94  PT 

0*726663  01  PT/SCC 

9*442430  01  PT/SEC4*2 
0*0  PT/$EC4a2 

9*9  RAOIAN 

0*192370  01 
9*106000  00 

0*161020  96  PT-LOP/SEC 
0*A6700U-OI  RAOIAN 


BEI6HT 
PITCH  ANGLE 
PITCH  RATE 
AIR SPEED 
DENS  ITT 

angle  op  attack 

TEMPERATURE 

acceleration 
angle-op-attack  rate 


0*349900  04 
0*212160  40 
.0*29303D-01 
0*163460  03 
0*230000-02 
0*102300  90 
0*S20000  03 
0*242460  91 
-6*124760-02 


LEP 

RADIAN 

RAOIAN/SEC 

PT/SEC 

SLUG/PT443. 

RAOIAN 

OEGHEES-R 

PT/SEC4A2 

RAOIAN/SEC 


ALTITUDE 
ALTITUDE  RATE 
ALTtIuOE-RATE  RATE 
vertical  ACCELERATION 
ELEVATOR  DEFLECTION 
LIPT  COEPPICIENTI  CL  I 
DRAG  COEPPICIENTI  CD  1 
POVER  AVAILARLE 
PLIGHT  path  ancle 


9*199740  94  PT 
0*774270  01  PT/SEC 
0*491620  01  PT/SCC442 
0*0  PT/SEC442 

0*0  RAOIAN 

0*102300  01 
0*103670  00 

0*1  SI  I 30  06  PT-LRP/SEC 
0*497660-01  radian 


■EIGHT 
PITCH  ANGLE 
PITCH  RATE 
AIRSPEED 

ANGLE  OP  ATTACK 
TEMPERATURE 
ACCELERATION  • 

angle -OP- ATTACK  RATE' 


9*399990  04 
0*216120  00 
0*299630-01 
0*166000  03 
0*230070-02 
0*102289  00 
0*020000  9J 
0*23ISSO  01 
-0«130970-02 


RAOIAN 

RAOIAN/SEC 

PT/SEC 

•LU6/PT443 

radian 

DEGREES-R 

Pt/BEC4*2 

RAOIAN/SEC 


altitude 
altitude  rate 
ALTITuOE-RATE  rate 
VERTICAL  ACCELERATION 
ClEVATCN  OEPLECTIUN 
LIFT  COEPPICIENTI  CL  1 
DRAG  CUCPPICIENTI  CO  I 
POtfCM  AVAILARLE 
FLIGHT  PATH  ANGLE 


9*0  RAOIAN 

0*102210  01 
0*IOS430  00 

0*191230  00  PT-LOP/OEC 
0*920700-01  NAOIAN 


■EIGHT 
PITCH  ANGLE 
PITCH  RATE 
AIRSPEED 

ANCLB  OP  ATTACK 


0*349990  04  LOP 
0*2IE14O  90  R40IAH 
0*302621»UI  RAOIAN/SEC 
0*196110  03  PT/SEC 
6*  a 106 70-02  SLUG/PT4*J 
0*162110  00  RAOIAN 


altitude 
altitude  rate 
ALTITUOE-RATE  RATE 
vertical  ACCELERATION 
6LEVATOK  OCPLECTIOM 
LIPT  COEPPICIPNTt  CL  I 


0*100910  04  PT 
0*074200  01  PT/SEC 
0*007310  01  PT/SEC442 
0.0  PT/9EC6*! 

0*0  RABI4N 

0*102120  41 


735 


ACCeLCkATION  • 

liAreB 


0A1A  P% 


C«TA  »T 


CA?A  PI 


CAIA  W1 


0«t*  itf 


CAI*  Pt 


DAT*  PT 


CAIA  PI 


JAtA  Pt 


CATA  PT 


CATA  PT 


I PCI»HT  a 

j PITC»<  AACLC  a 

I PITCH  PATA 
I AIASPCCO  a 

4P  j JCnAITV  - 

I ANCLA  CP  ATTACK  a 

t rCMPtPAruAC  a 

i ACCCkCUATIUN  a 

I AACLC-CP-ATTACK  PATa* 


Al 


WIICHT  a 

pitch  AM«^e  ■ 

PITCH  "Alt  a 

AiRSPtea  a 

DC  At  ITT  a 

ANCCt  CP  attack  a 

TfMPE>ATk>Tk  a 

ACCAkkPATI.^»i  a 

AM«.P.*LP>ATTACK  PAICa 


A2 


afICI'T  a 
PITCH  ANtiLC  a 
PITCH  PATE  a 
A1PSPEC9  a 
UCHIIT*  a 
ANCLfc  OP  ATTACK  a 
TEMPCKATUPC  a 
ACCALEPAT lUN  a 
ANCLtaOP-ATTACK  NATia 


At 


allCPT  a 

PITCH  AP«6kK  a 

pitch  AATC  a 

AlHtPiEQ  a 

iICNSITV  a 

AThiLi  CP  attack  a 

TEHPEAATUAe  a 

ACCEUCAATItiM  a 

ANfiCE-CPaATTACK  PATEa 


AA 


AElCHT  a 
PITCH  ANCLE  a 
PITCH  PATE  a 
AlAtPlEP  a 
■IkAIIlT  a 
An«CE  UP  ATTACK  a 
TEAPcSATUHE  a 
ACCPLEHATION  a 
ANCLEaUP-AtlACK  PATEa 


I AElCHT  a 

j PITCH  ANCCE  a 

I PITCH  SATE  a 

I AIREPEEiI  a 

Ail  I PEHtItT  a 

j ahClE  op  ATTACK  a 

j TkRPlAAfuKZ  a 

I ACCCLEPATIUN  a 

I ANCLE'OP’ATTACK  AATka 


AA 


AElCHT  a 
PITCH  ANSLC  a 
PITCH  RATE  a 
AIRSPkEP  a 
UENSItr  a 
AkbkL  or  ATTACK  a 
TcMPEKATUPE  a 
ACCtLERATIuN  a 
AKCCE-uP'ATTACK  PATEa 


AElCHT 

PITCH  ANCLE 

PITCH  AATL 
A IHAPEf  i> 


OCNSIIT  a 
AKCLE  LP  attack  a 

TAHPCaAtJAE  a 
acceleration  a 
AkSLE-UP-ATTACK  PATEa 


j aEIUHT  a 

I PITCH  ancle  a 

I PITCH  RAIL  a 

I AIRtPEEU  a 

AE  j OkHtllT  a 

i ANCLa  tiP  ATTACK  a 

i TEMPCAATUAE  a 

i ACCELEPATIUN  a 

I ANCLEauP-'ATTACK  PATEa 


AA 


BlICHt  a 
pitch  ancle  a 
PITCH  pate  a 
AIR&PEEO  a 
OtHtITT  a 
AHCLL  UP  ATTACK  a 
TERPEAATuPE  a 
ACCBLERATluH  a 
ANCLE-UPaATTACK  RATE* 


to 


aCICHT 
PITCH  ancle 
PITCH  PATE 
AIMtPlE J 
uEHtlTV 

ancle  CP  ATTACK 


0*020000  03  OCCPEBS-R 
g*220a«>0  01  PT/tCCAA2 
>0*«A9)Al>a02  RAOIAN/SEC 


OPA6  COEPfieiCNtI  CO  |a 
PCaEP  AVAILAPLC  a 
PLICHl  path  AMCLl  P 


0*3«AC«0  UA 
0*221 I AU  00 
0*3092IU>0I 
0.ISA32U  03 
0*230AAO'02 
O.  IAIA5U  00 
0*020000  03 
0*209000  01 
>0*  IC2JI0-U2 


LOP 

RADIAN 

PAClAN/tCC 

PT/SEC 

tLUC/PTa*3 

OECPCEO-R 

PT/SECa*l 

radian/ tcc 


ALTITUDE  • 
ALTITUOC  RATE  a 
ALTITuOEaRATt  RATE  a 
VERTICAL  ACCELERATION  • 
ELEVATOR  DEPLECTION  - 
LIFT  COEPPICIENTI  CL  >a 
■>RAC  COEPPICIENTI  CO  |a 
POaER  available  a 

plicht  path  ancle  a 


0*J999«0  OA  LOP 
V*22A2aO  00  RADIAN 
0*JOT3IOaOI  RA0IAN/9EC 
0* I0A53O  03  P T/SEC 
a«i3oiti>-e2  tLuc/PTA«3 
0*IAIT0O  00  AACIAn 
e*A2P0oa  03  OLCPEES-'R 
0*190««D  01  PT/tCCA*2 
'0*l7A0«Da02  RAOIAN/SEC 


altitude  a 

ALTITuue  RATE  a 
ALTITUOEaRATE  RATE  a 
vertical  acceleration  a 
ELCVATOH  tlEPLECTIUN  “ 
LfPT  COEPPICIENTI  CL  |a 
ORAS  CCEPPICIENTI  CO  |a 
POaEH  AvAIlAOLE  a 
PLICHT  path  ancle  a 


0*3AV««0  OA 
O.ItTJEO  00 
0*30092IVOI 
0*ltOT2D  03 
0*2300 50>0t 
0*101600  00 
0*020000  03 
0*1 602 AD  01 
>t*IAr*IDa02 


radian 

RACIAN/$EC 

FT/tfeC 

tLUe/PTaaj 

radian 

Dt CREttaR 
PT/tECaA2 
RADIAN/SEC 


ALTITUDE  a 
ALTITUDE  RATE  - 
ALTITUDEaPATE  RATE  a 
vertical  acceleration  a 
ELEVATOR  UEPLkCTION  a 
LIPT  CI3EPPIC1EN1I  CL  |a 
DRaC  CCEPPICIENTI  CD  |a 
POaER  AVAILAIM.E  a 
flight  path  ANGLE  - 


0*399«90  OA 
0*230*20  00 
0*  3I00  3C»«I 
0*194910  03 
0*230000-02 
O.IAIAID  00 
0*920000  03 
OalTTOCO  01 
-0*201170-02 


LIIP 

radian 

RAOIAN/SEC 

FT/9EC 

9LUC/P7AA3 

RADIAN 

OeCREES-R 

PT/9ECaAt 

RA01AN/9EC 


ALTITLDC  a 
ALTITUDE  RATE  a 
ALTITUCE-RATC  RATE  - 
VERTICAL  acceleration  ■ 
ELEVATOR  DEPLECTION  a 
LIPT  COEPPICIENTI  Cl  |a 
DRAG  COCPPICIENTI  CO  |a 
PuaEN  available  a 
PLICHl  path  ancle  a 


B*39C«CO  OA 
0*233920  00 
0*3l0o9D-Ul 
0*197060  03 
0*230630-02 
0*101200  00 
0*920000  03 
0*100990  01 
-0*2IOa9u-02 


0*399990  OA 
9*  234*.  30  0 0 
a*3l076U-0l 
U*I972AU  01 
0*230620-02 
0*140900  iO 
0*920000  U3 
0*196920  01 
•0*220 JAO-02 


0*3*9990  0* 
0*2J973D  00 
0*310410-01 
0*197390  09 
0*23U62U-02 
0*100740  00 
0*920000  tIJ 
0*100170  01 
■0*242250-02 


0*399990  OA 
0*202630  00 
0*90999t>-0  I 
0*197930  09 
0*  230610-02 
e*IA0A9U  00 
0*920000  33 
0*l399cb  01 
-0*296370-02 


LOP 

RADIAN 

RACt AH/9EC 

PT/SEC 

SLUC/PTAA3 

RAUIAN 

DECMEES-R 

PT/SCC6A2 

RAOIAN/SEC 


ALTITUDE  a 
ALTITuue  rate  a 
altitude-rate  RATE  m 
vertical  ACCELEHATION  a 
elevator  DEPLECTIUn  a 
LIPT  CUEPPICIEN1I  CL  |a 
Omac  COEPPICIENTI  CO  |a 
POaEM  AVAILAOLE  a 
PLI-HT  path  ancle  a 


LOP 

radian 
PACl AN/9EC 
P r/9LC 
sluc/ftao 
raciah 

OEGMEE9-H 

P1/kECa62 

RA0IAH/9EC 


ALTITUDE  a 
ALTITUDE  RATE  a 
Alt  IIUDE-RATE  RATE  a 
VERTICAL  ACCLLERATIbN  a 
elevator  JCPLECTION  a 
LIPT  CUEPPICICNTI  CL  »a 
draw  CCEPPICIENTI  CD  |a 
POaER  AvAIlAUlL  a 
plight  path  ancle  a 


lep 

radian 
PAOl AN/9EC 
PT/9EC 
SLUC/PTAat 
RADIAN 

deckecr-r 

PT/9tCaA2 

raoian/sec 


ALIITUJE  a 
altitude  rate  a 
ALTITUOE-HATE  hate  a 
VERTICAL  acceleration  a 
ELEVATUR  oePLECTIUN  a 
LIPT  COEPPICIENTI  CL  |a 
ORAC  COEPPICIENTI  CO  |a 
POaER  available  a 
PL  ICnT  PATH  angle  a 


LoP 

PaOIAN 

raoian/sec 

PT/SEC 

9LUC/FTa*3 

RADIAN 

OECREES-R 

PT/SECa*2 

RAOIAN/SeC 


ALTITUDE  a 
ALTITUQC  RATE  a 
ALTiruOB-RATE  rate  a 
VERTICAL  ACLkLERATIUN  a 
ELEVATlR  UEPLECTIwN  a 
LIPT  CCEPPICIENTI  CL  |a 
drag  COEPPICIENTI  CO  |a 
PCaCR  available  a 
PLIGHT  path  angle  a 


0*399990  OA 
0*2A9A2u  00 
0* JJ620U-ttl 
D*I97AAU  03 
0*230a0D-02 
0*la02JO  00 
0*920000  03 
0*129900  01 
-0*270700-02 


0*399990  0* 
0*249000  00 
0*306390-01 
0*1977AU  03 
0*230790-62 
0*I»9«9D  00 
0*920000  03 
0*116010  01 
-0*2A126(>-u2 


LAP 

RADIAN 
RACI AN/StC 
FT /SEC 
9LUC/PT6A3 
radian 

DEGREE 9-N 

FI/SCC6A2 

HADIAn/SEC 


ALTITUDE 

altitude  rate 

ALTITUDE-RATE  RATE 
VERTICAL  ACCELLRAtlCN 
ELEVATUR  DEPLECTION 
LIFT  CUEPFieiENTI  CL 
DRAG  COEFFICICnTI  CD 

POaER  available 
Flight  path  ancle 


LaP 

RADIAN 
RACIAN/SEC 
FT/SCC 
SLUC/F  tPA3 
RADIAN 
DECREE S-H 
FT/tCCAAS 
RAOIAN/SEC 


altitude  a 

ALTITUOE  rate  a 

altitude-rats  rate  a 

vertical  acceleration  a 

elevator  deflection  a 

LIFT  COEFFICIENT!  CL  |a 
DRAC  CUEf'FlCIENTI  CD  |a 
POaER  available  a 

PLIGHT  PATH  ANGLE  a 


0*399990  OA 
0*292090  00 
0*30A02k^0l 
e*1970«D  03 
0*230700*02 
0*199a6D  00 


L4F 

radian 

RADIAN/SEC 

FT/SIC 

9LUC/FT66S 

RADIAN 


altitude  a 
altitude  rate  a 
altitude-rate  RATi  a 
VERTICAL  ACCELERATION  - 
ELEVATOR  DEFLECTION  a 
LIFT  COEFFICICNTI  CL  |a 


0*109160  00 

0*191330  94  FT-LBF/9EC 
0*940290-01  radian 


0*191900  OA  FT 
0*929270  91  F7/SCC 
9*913990  01  PT/SeCAAt 
0*0  FT/9IC4A2 

0*0  RADIAN 

0*102030  01 
0*IOA99D  00 

0*191430  06  FT-LBP/9CC 
9*992240-01  RADIAN 


0*101990  04 
0*976970  01 
0*919030  01 
0*0 
0*0 

0*101920  01 

9*191920  OA 
0*62A»0(^OI 


PT 

PT/SEC 
FT/SCCAA2 
PT/SCCAA2 
RADI AN 


P1-LBP/9CC 

RAOIAN 


0*101190  94  PT 
9*192920  02  PT/9CC 
9*624090  01  FT/SECAAt 
0*0  fT/tCCAAt 

0*0  RAOIAN 

0*IOIOID  01 
0*104200  90 
0*191400  04  PT-LtP/SCC 
0*697160-01  RAOIAN 


0*101300  04 
0*106190  02 
0*629030  01 
0*0 
9*0 

0.IAI66J  91 
9*193940  00 
0*191460  06 
9*490900-01 


P7 

FT/9CC 

FT/SECAA2 

P7/SECaA2 

radian 


PT-LPP/SEC 
RAOI AN 


O* 1014  ID  0 4 PT 
0*113930  02  PT/SEC 
0*932360  01  PT/9EC4A2 
0*0  PT/6CCaA2 

9*0  RADIAN 

0*101990  01 
0*103960  00 

0*191760  06  FT-LBP/SCC 
0*723200-01  RAOIAN 


0*101930  44  PT 
O* 116640  02  PT/9CC 
0*934900  01  PT/SeCaAO 
0.9  PT/SEC442 


0.0 

0.1 014 10  01 
0.103200  00 
0*191430  04 
0.764490-0  I 


RAOt  AN 

PT-L6P/9IC 

RAOIAN 


4.101490  04  PI 
0.12*140  02  PT/SEC 
0.934673  01  Pr/9CC442 
0.4  PT/SBC442 

0.0  RADIAN 

0.131263  01 
O.t027wO  00 

0.I9I9U3  34  PT-LBF/tCC 


0.101770  04 
0*129900  02 
0.S3742J  41 


0.0 

O.IOI I ID  01 
4.132340  00 
0.191960  Oa 
0*423433-01 


0.101910  04 
0.134943  02 
0.637420  01 
0.0 
0.0 

0.100940  01 
0.I4I91D  00 
0.192020  06 
0.696930-01 


PI 

PT/SEC 

PT/SCC442 

PT/SEC446 

radian 


P1-L6P/SSC 

RAOIAN 


PT 

PT/SEC 

PT/SEC442 

FI/SEC442 

RAOIAN 


FT-LRP/SEC 

radian 


0*102040  04 
0*140310  02 
0*S34400  01 
0*0 
0*0 

0*100760  01 
0*101440  00 
0*192070  04 
0*490440-01 


PT 

P7/9CC 

PT/9CC442 

PT/9EC*42 

RAOIAN 


PT-LBP/SEC 

RAOIAN 


4*102190  04 
0*149670  02 
0*934990  01 
0*0 
0*4 

4*100940  41 


PT 

PT/SEC 

PT/9EC442 

FT/9CC44t 

RAOIAN 


CATA  PI 


D*U  PT 


CA1*  PI 


CAI*  PT 


C*TA  PI 


^AIA  PI 


CAl«  PT 


CATA  PI 


CAIA  PT 


OAlA  PI 


MTA  PT 


TEMHCAATUML  < 
AwClCtLHAT  lUh  • 
APoLL-CP-ATTACa  AATC< 


«*»240ej  PJ  DtCfCLS'P 
0*t0«29J  PI  PT/seCA*2 
>p»3ggoPt>>92  PAciA«t/sec 


UNAQ  COCPMCIINTI  CD  !• 
POpC<*  AVAILAulC  ■ 

PLI6HT  path  Al»u.e  • 


0«|009»0  00 

0*I»S123  0t>  PT-LPP/SCC 
otooaop-oi  radian 


I aelOPT 

j pitch  AN(>Lr: 

I PITCH  I ATE 
I alH&Pfcru 
PI  j U^NSIT* 

( anpl*.  wP  atTaca 

i TkMPI  •^ATUbC 
I ACCECtAATIWN 
I AN^Lfe'CP-ATTACM 


RATE- 


0«3'»V««P  OA  LDP 
9*249073  90  AAOIAN 
U*3J|2O(>«0l  AAOIAN/SIC 
W<l9«00O  OJ  PT/SEC 
O*23077O-tf2  9LI.6/PTAP3 
0*l»«JM  00  RADIAN 
0.920000  03  DECPEkS-R 
0*V<.r«<>il  00  PT/9EC**2 
•0*014073-02  RADIAN/SEC 


ALIIU.Ue 
ALTITUUE  rate 
ALTITuCC-PAie  HATE 
VEHlICAk  acceleration 
LLEVATlA  DePLECTIUN 
LIPt  CCCPPICIcNTI  CL  I 
ORA(i  CuEPPICIEnTI  CO  I 
PLaEA  AoAILAPlL 
PLIwHT  path  AM«LL 


0*102330  04 
0*191010  02 
0.9324VO  01 
0*0 
0*0 

O.IOOiOD  01 
0.10044(1  00 
0*192101}  04 
0*097230-01 


PT 

P17SEC 

PT/9EC402 

PT/9EC442 

laoian 


PT-LBP/Sec 

radian 


Pt'lLHt 

PITCH  An^E 
PITCH  RATE 


92 


A IP9PtLO 
OLnSI It 

ANuLl  JP  ATTaCA 
TCNPPPATpRE 


pCCclEraTIon  > 

AaCLC-OP-ATTACA  RATE< 


O.iOOoEO  OA  LoP 
0*29i070  00  RADIAN 
0*2«7o«O-OI  PACIAN/SEC 
O* 190000  03  PT/9FC 
0*230790-02  SLU&/PT443 
0*190033  00  RADIAN 
0*920001}  03  DEOREL9-R 
0*074430  00  PI/SEC443 
-0.330I9D-C2  RAUIAN/9CC 


alTITucE 
altitude  KATE 

ALTITUCC-RATE  PATE 
vertical  ACCFLEmATION 
ELEVATOR  DEFLECT lUN 
LIPT  CLEFPICIENTI  CL  I 
DRAW  COCPPICIEnM  CD  I 
PUoEH  AVAILAbLl 
PLIiMT  path  ANLLE 


0.I02A0U  04  PT 
a*l9*J2J  02  PT/9EC 
0*920200  01  PT/9PC402 
0*0  PT/SEC443 

0*0  radian 

0*100190  01 
0,000023-01 

O.I9220J  OA  PT-LSP/SeC 
0*000410-01  radian 


•AIChT 
PITLP  ANLLa 
pitch  R4Tt 
AIROPclIJ 
DTN91TV 

mNpLL  up  ATTACA 
1 enp&patupl 

ACCELtRATIUK 
ANLLt-PP-ATf AC« 


0.30009U  94 
O.OolOM  RO 
0.2V4I DD-gl 
bi 1*91 70  OJ 
0*230790-02 
0*190900  00 
0*920000  03 
0* 793390  03 
•0* 340900-02 


LAP 

RADIAN 

RAOi AN/SeC 

FT/StC 

9LU0/PT443 

RACIAN 

DtttPLLS-M 

PT/5EC442 

PA0IAA/9EC 


alt ITUCE 
altitude  rate 
altitude-rate  rate 
vertical  acclllratiun 
elevator  detllctiun 
LIPT  CnEFPIClLNTt  CL  I 
URAO  CQEPPICIENTI  CD  I 
PUaEM  AvAILAOlE 
PLlttHT  PATH  ancle 


0*102990  04  PT 
O.IOluOO  02  PT/SEC 
0*929120  01  PT/SEC442 
0.0  PT/9EC442 

0*0  RAOI An 

U*09069J  OU 
0*003470-31 

0*192240  39  PT-LBP/9EC 
0*|0234'J  00  radian 


I vEICRl 
j PITCH  ancle 
I PITCH  RATE 
I AIRSPL^O 
S4  I DlNCITt 

I ANoLk  UP  ATTACK 
j I ERPi:RAtuRE 
I ACCELLPAT I-N 

I anv>ll-.*p-atiack  rate 


0«30«0«O  04  LuP 
0*293090  00  RAOIAN 
0*200940-01  RA0IAN/9LL 
0*199240  33  PT/9EC 
0.2337.U-U2  9LU-2PT44] 
0*19034.)  VO  RACIAN 
0*920000  31  UF.CRt(9-R 
0*u049Cu  00  PT/9EC442 
■9*3b0090-32  RaCIAN/SEC 


altitude 
altiIuoe  rate 
altitude-rate  hate 

VERT  I CAL  ACCLLERATION 
ClEvATuN  OEPLECTIUN 
LIPT  COLPPICIEHTI  Cl  > 
oRAv  CUTFPICIENTI  CO  I 

POPLX  available 
PlIOHT  rath  ancle 


0.I320ID  04  PT 
0*194020  02  PT/9EC 
0*920230  01  FT/SEC442 
0*0  PT29eC4*9 

0*0  RAOIAN 

0*907490  00 
0*94772(^01 

0*192270  09  PT-L2P/9EC 
0*109910  wO  RAOIAN 


99 


aEIChT 
PITCH  AMCL4 
PITCH  RATE 
A lR9PCro 
ULN51TV 

ANCLE  LP  ATTACK 
TeMPCPATURP 
ACCELERAI tUN 
ARCLt-UP-ATTACE  RATE 


0.3CS0ED  04 
3*299033  30 
0*299I9»-Dt 
O* 190313  OJ 
0*23u73U-02 
0*197070  09 
0*920003  JJ 
0*9091  ID  00 
-0*37 4203-0 2 


meicnt 

PITCH  ANCLE 
PITCH  RAIL 
A 1*9PM  D 
JEH91IV 

ANvLL  <-T  ATTACK 
TEAPFRATURF 
ACCLlCRATIuH 
ANCLl-UF -ATTACK 


RATE! 


0*30C«eO  OA 
il  ■ 2o  *9  90  3 0 
0*290020-01 
0*199170  vS 
3*23371 3-02 
0*lo79OO  03 
a*92uU0U  U3 
0*924)30  OU 
■0* JCI4O0-02 


LHP 

RACIAN 

PACIAN/rEC 

PT/9EC 

SLUC/PT443 

RAOIAN 

OECRCfS-M 

FT/SEC442 

RAOIAN/SEC 


altitude 
rlTituoe  Rate 
ALTITuOE-PATE  rate 
vertical  ACCELEKATION 
ELEVATOR  OEPLECTIUN 
LIFT  CcEFFICIENTI  CL  I 
pRAC  CUEFFICIENTI  CO  I 
PCbEA  AVAIlAOLL 
plicht  path  ancle 


0*102090  04  PT 
0*171000  02  PT/9EC 
0*al497D  01  PT/SEC442 
0.0  PT2SEC042 

0.0  radian 

0*009130  00 
3*091770-01 

U.I92300  09  F1-LBF/9CC 
0* 130993  00  OADIAn 


RRDl an 
RACIAN2SEC 
PT/5LC 
SLUC/P1  *43 
RADIAN 
DECREE 9-h 
PT/9ll4«2 
RAUIAN/SEC 


altitude 
aLTITvOE  rate 
altitude-hate  pate 
VLRilCAL  acceleration 
ElEVATOR  OEPLECTIUN 
LIFT  CCEFPICIEnTI  CL  ) 
3MAC  CUEFPICIENTI  CO  I 

Purer  availaulc 

flIcht  Path  ancle 


0*|03190  04 
U.I77I0J  02 
0*909190  01 
0*0 


0.V02710  00 
0.0T994D-J1 
0*192320  09 
0*112070  00 


FT 

FT/lEC 

FI/SEC442 

PT/9CC442 

RAOIAN 


FT-LRP/SEC 

AAOIAN 


•klCHl 
PITCH  ancle 

PITCH  nATC 
AIH9PEL0 
OF.RS  IT  V 

anull  up  attack 

TENPLRATURE 
ACCeLCRATIUN 
ANcLE-UF-ATTACK  raie 


OaJCCCFO  34  LhP 
0*272420  03  Radian 
0*27**7o-0|  MAC1AS29EC 
0*l9fl4lO  03  FT/9EC 
0*a3u700-02  SLUc/PT4«J 
0*197190  Ju  RACIAN 
0.E200C9  U3  OECRFES-R 
0**42u03  S3  FT/9LC442 
•U.4J991O-02  R4DIAN29EC 


altitude 
ALIITUOE  rate 
ALTITUDE-RATE  RATE 
VERTICAL  ACCLLERATION 
llevaTuh  deflection 
LIFT  CDEFFtClENM  CL  I 
URAC  CCEFFICIENTI  CO  ) 
PObER  AVAIlAULE 
PLIchT  path  ANULE 


U. I033AO  04 

V, |9219D  02 
0*930900  01 
0*0 

0*w 

0*990190  00 
0*999330-01 
3*192340  09 
0*119240  00 


PT 

PT/SEC 

PT/SEC442 

PT/SCCBB2 

radian 


PT-LBF/tEC 

RAOIAN 


9« 


bEIGfT 
PITCH  ANCLE 
PITCH  NATE 
At  RSPET  O 
UCNSITV 

ARCLv  CF  ATTACK 
TENPERATuRE 
ACLCLERaT  tOR 
ANULL-UP-ATTACK  rate 


0*3«9«fl0  04 
0*2T9I4U  vO 
B.2L09IO-0I 
OatbO-OU  03 
0*230t9D-02 
OalaoTTo  OU 
0*S2u0C0  03 
0*393990  DO 
•0*421420-02 


99 


BE  I CPI 
PITCH  ancle 
PITCH  RATP 
AIRiiPIkD 
UEN91TV 

ARGLL  CP  attack 
TENPCRATURC 
ACCELtF ATIUN 
ARGLC-uP-ATTACk 


i BEICHT 
I PITCH  ANGLE 
I PITCH  RATE 

j airspeed 

90  I OENillT 

\ ANGLE  UR  ATTACK 
I timpirature 
j ACCELERATION 
j ARGLE-OP-ATTaCK 


j BEIGhT 
I PITCH  RATE 

j AIRSPEIo 
91  i OlNSlTV 

j arcle  up  attack 


« 0*3VVGBO  04 
• 0.2T779D  03 

a 0*2v21JO-0l 
a 0*lbb«9D  03 

■ 0*230«(10-02 

■ 0*199340  00 

■ 0*920030  03 
a 0*247770  00 

pATEa  -0.43bI93-02 


a d*3V9990  04 
m 0*290390  UO 
a 0*299390-01 
a 0* I90SI0  03 
a 0*230a9D-02 
a 3.IS990D  00 
a 0*920000  03 
a 0*214440  03 
RATE-  -0*490940-02 


O.JG9990  04 
e*a«2NOO  90 
0.24B20O-0I 
0*1S9S30  03 
0.23U9SO-02 
0*199440  03 


LBF 

RAOIAN 
RAOIAN/CEC 
PT/aEC 
SLUu/P  14*3 
kaoian 
DECP2C9-R 
R T/SCC4«2 
RACIAN/SEC 


alti tlde 
altitude  rate 
altitude-rate'  rate 
vertical  ACCELERATIUN 
Elevator  oei'lectiun 

LIFT  CUEFFICIENTI  CL  I 
ORAc  CCEFFICIENTI  CD  I 
PCaER  available 
FLIGHT  path  ancle 


0*103920  04  PI 
0*|B7I20  02  FT/9EC 
U.49309J  01  PT/SECaaf 
0*0  PT/9ECBa2 

0*0  radian 

0*90T90D  30 
0*992090-01 

U*I9239J  09  PT-LOF/SEC 
0.1 1 9370  00  radian 


LbP 

RACIAN 

RAOIAN/SEC 

FT/SEC 

SLLG/FT4BJ 

RADIAN 

oegreee-k 

F l/SEC*a2 
RACIAN/SEC 


ALTITLOe 

altitude  rate 
ALTITUCE-RATE  rate 
vertical  ACCELERATION 
ELEVATOR  DEFLECT lUN 
lift  CCEFFICIENTI  CL  I 
ORAG  CUEPPICIENTI  CO  I 
POaER  available 
flight  path  angle 


U.1037IO  04  FT 
0*192010  02  FT/9EC 
0*4S4a0D  01  FT/SECB42 
0*0  P1/9EC492 

0*0  RAOIAN 

0.994MOO  00 
0*994200-01 

0*192390  09  FT-lBP/SCC 
0*121490  00  R401AN 


L9F 

RADI  AN 

RaOIAN/StC 

PT/9EC 

SLUG/FT4a3 

RADIAN 

0C6RCES-R 

FT/SEC442 

RAOIAN/SEC 


ALTITUOB 

altitude  rate 

ALTITUCE-RATE  RATE 
vertical  ACCELERATIUK 
ElEVATOM  deflection 
LIFT  eOEPPIClENTI  CL  I 
DRAG  COEPPlCtENTI  CD  I 

PUaER  available 

FLIGHT  path  ancle 


0*103900  OA 
0*194013  02 
0*479220  01 
0*0 
0*0 

0.992090  00 
0*949410-01 
0.IS2390  09 
0*|2440D  00 


LBP 

RAUI AN/SEC 
P7/9EC 
SLUG/P1443 
Radian 


altitude 
altitude  raie 
ALT  ITUOe-RAtE  RATE 
VLRTICAL  accelcratidn 

ELEVATOR  DEFLECTION 
lift  COeFFietENTI  CL  I 


OatUAlOO  04 
0*291910  02 
0*499290  01 
0.0 

O.OTCtOO  00 


FT 

Ff/SiC 

FT/SCC442 

PT/SEC4B2 

RAOIAN 


PT-LBF/SEC 

radian 


PT 

FT/AtC 

PT/SEC442 

PI/SEC9B2 

radian 


0«94»4TO-41 

0*l»239O  06  rV-LOF/SCC 
e*l<r4k0  00  RAOIAN 


0»t043l0  04  PT 
0.Z06I 10  02  ZT/SCC 
o«4S4roo  01  rT/sec*4t 

e.e  0T/SEC44t 

0*0  kaoian 

0»«762I0  00 
0«9J940[^0I 

e*19240J  06  ET-LOr/StC 
0*130] 70  00  6A0IAN 


0*I0«920  04  FI 
0*110600  03  FT/9CC 
a*443««0  01  FT/0eC64f 
0*0  FT/0eC46« 

0.0  CAOIAM 

0*073140  00 
0*920300-01 

0*102400  06  FT-^OF/OEC 
0*133230  00  OADIAN 


0*104730  04  FT 
0*114900  02  FI/92C 
0*4]I690  01  FI/SCC662 
0*0  FT/SEC660 

0*0  OAOIAf* 

0*969900  00 
0*920000-91 

0*102400  06  FT-60F/SCC 
0.136020  00  OAOIAM 


0*1049M  04  FI 
0*219240  02  FT/SEC 
0*419310  01  FT/SEC442 
0*0  F1/0EC44I 

0.4  0401AM 

0*966740  00 
0.913490-01 

0*192400  06  FT-4.BF/I2C 
0*130730  00  OAOIAN 


0*109173  04  FT 
0*223370  02  FT/SEC 
0*446303  01  FT/SEC462 
4.0  F1/9EC662 

0*0  OADIAM 

0.963440  00 
0.909930-01 

0*192390  06  FT-COF/StC 
0*141370  OO  RA014N 


4*227360  02  FT/SEC 
0*302910  01  FT/9EC642 
0.0  FT/9EC49* 

0.0  FA0I4M 

0.969960  00 
0.990310-01 

0.192300  06  FT-4.0F/92C 
0*143940  00  RAOl AM 


0*109620  04  FT 
0*231223  02  FT/SEC 
0*370930  01  FTrSe:442 
0*0  FT/SEC462 

0*0  RAOIAM 

0*996470  00 
V*0906l0-01 

0*192370  06  FT-LBF/seC 

0*146420  00  R40I4N 


0*149030  04  FT 
0*234940  02  FT/9CC 
4*364460  41  FT/9EC442 
0*0  F1/9EC46B 

0.4  R401AM 

0*962000  09 
0*602040-01 

0*162360  06  FT-LBF/SeC 
0*140620  00  radian 


0*106090  04  FT 
0*230910  02  FT/SeC 
0*349920  01  Fr/9BC642 
0*0  FT/9EC662 

0*0  RAOIAM 

0*949200  00 
0*074490-01 

0*192390  06  FT-kOFyttC 
0*191130  00  RAOIAN 


0.106330  04  FT 
0*241930  02  FT/9EC 
0*334130  01  Fr/9EC662 
0*0  FT/9EC642 

0*0  RADIAN 

0*946440  00 
0*067090-01 

0*192330  06  FT-4.0F/92C 
T*l 93390  00  RAOt Ah 


0*106970  04  FT 
0*249190  02  FT/S2C 
4*310320  01  FT/SEC662 
0*0  Fr/9EC942 

0*0  RAOIAN 

0*941600  00 
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C«1* 


CATA  M 


CATA 


JATA  r*T 


data 


CAIA  AT 


CA1A  AT 


CATA  AT 


UATA  AT 


CATA  AT 


OATA  AT 


rCAAIAATUAf  • 
ACCCLtiAATtON  < 
AKSLt-CA-ATTACA  AATii 


OvtAOOOO  «J  »e«f)ECI»-H 
•«.A2*0fD  «A  AT/$EC*«I 
-0.«lfeJ0a-02  AAOIAN/tCC 


IMtAC  CUCAAiCIEMri  CO  (■ 
AOaIA  AVAILABCC  • 
AUCHT  AATM  AM6LE  • 


7J 


•EI6MT 
PtTC»-  ancle 
PITCH  AATC 
AtRSPCCO 
UCNSITV 

ancle  bA  ATTACK 
TCMPEAATUAC 
ACCELEAATION 
ANCl.t-uA'-ATTACK  AATC 


«.>A9«AO  9A 
0.JOO3CO  00 
0*lJA92O-OI 
JatSOJOU  03 
« *2300  TO- 02 
OalAOOAO  00 
0.S200OO  09 

-0. *20100-02 


LAA 

AADiAN 

AAOIAN/tCC 

AT/ACC 

fLUC/ATOOJ 

AAOIAN 

DCCRCES-N 

RAOIAN/MC 


altitude  - 

ALTITUDE  RATE  • 

ALTITUDE-RATE  RATE  > 

VERTICAL  ACCELERATION  ■ 

Elevator  oealection  ■ 

LIAT  COCAAICIENTI  CL 
ORAfi  COEAAICIEKTI  CO  !• 
POoER  AVAILAMLE  ■ 

ALICMT  PATH  ANCLE  > 


7A 


rCICNI 
PITCH  ancle 
PITCH  RATI 
AiRSPceu 

UkNSlIV 


ancle  up  attack  » 
TEMPERATURE  • 
ACCELERATION  < 

ancle-ua-attack  rate* 


OaJOTRSO  00  RADIAN 
0.129*00-01  RAOIAN/SEC 
O.lfcOOOO  09  RT/ffC 
0.I90A9O-02  2LUC/AT**! 
0.1«*22D  00  RADIAN 
0.820000  09  DESKCES-R 
-O.AO«3IO  00  A1A»C**2 
-0.6A1T8D-02  RAOIAN/SEC 


altitude  - 

ALTITUDE  CATE  - 
ALTITUDE-RATE  RATE  - 
VERTICAL  ACCELERATION  > 
elevator  OEALECTIQN  > 
LIAT  COEFFICIENT!  CL  l> 
ORAC  COCAAICIENTI  CO  I* 
AOrCR  AVAILAecE  > 
ALICHT  PATH  ANCLE  ■ 


II 


OkICNT 
PITCH  ANCLk 
PITCH  RATE 
AIMSPIEO 
DfNllTV 

ancle  ca  attack 

lEKPERATURE 
ACCELERAIIUN 
•RCLI-uA-ATTACK  RATE 


0.308890  00  PACIAN 
O.III8SCVOI  RAOIAN/MC 
O. 180200  09  AT/SEC 
U.2J0A90-02  SLUC/ATAOJ 
O.IATBTO  00  RADIAN 
0.82000(1  09  DECRECS-R 
-O.SIIISO  00  AT/SEC0R2 
-0.*8309J-02  RAOIAN/SCC 


altitlue  - 
ALTITUIH.  rate  ■ 
altituoe-sate  rate  > 

VERTICAL  ACCELERATION  - 
CLCVATLC  OCALECTIUN  - 
LIFT  COEAAICICNTI  CL  l« 
ORAC  COEAAICtCNTI  CO  I* 
POVCP  AvAIUARlE  - 
ALIUHT  path  ancle  - 


T* 


8EICHT 
PITCH  ANCLE 
PITCH  RATE 
AIRSPtCD 
JfcNllIV 

ANCLC  OP  ATTACK 
lERPtRATURC 
ACCCLEHATIuN 
AKCLE-CA-ATTACK  RATE 


0.30f«tO  04  LBA 
0.300800  00  RACIAN 
0.000030-02  RAOIAN/SEC 
0.18*180  oj  AT/sec 
0.230410-02  8LUC/AT443 
0.146010  00  RAUIAN 
0*820000  09  OECHEES-R 

-0.832480  90  AT/tEC**! 

-0.6*9790-02  RAOIAN/SCC 


altitude  - 

ALTITUDE  RATE  ■ 

altitude-rate  rate 

VERTICAL  ACCCLEHATIUN  - 

ELEVATOR  DEFLECTION  ■ 

LIFT  COEAAICIENTI  CL  l> 
9HA*  COEAAICIENTI  CO  I- 
purer  AvAIlARlB  « 

ALICHT  PATH  ANCLE 
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■EIGHT 
PITCH  ancle 
PITCH  PATE 
AINSPERU 
OENSITV 

ancle  up  attack 
TEHPEBATURE 
ACCkLERATIUN 
ANCLE-UF-ATTACK  rate 


0.j000*0  04 
0.31  0*30  00 
o.a7oe«»-02 
0.18*000  91 
0.2904 Ou-02 
0.14C24D  ilO 
0.820000  09 
-0.88020(1  00 
-0.077180-02 


LBF 

RADIAN 

RACIAn/SCC 

FT/SEC 

SLUC/FT««3 

RACIAN 

DkCREES-N 

FT/SEC442 

kadian/sec 


altitude  - 

ALTITUDE  RATE  ■ 
ALTITUOC-RATE  HATE  ■ 
VERTICAL  ACCELERATION  ■ 
elevator  DEFLECT ion  ■ 
LIFT  COEFFICIEHTI  CL  !• 
URAS  COEFFICIEHTI  CO  I- 
PUVER  available  a 
ALICHT  PATH  ANCLC  - 


70 


•EIGHT 
PITCH  ANCLC 
PITCH  RA1E 
AIRSPEED 
OENSITV 

ancle  up  ATTACK 

TENPERATURE 

ACiCLERATtUH 

anclc-ua-attack  rate 


0.940070  04  LBF 
0.911*90  00  8A0IAN 
0*r8«99l>-02  RA0IAH/8EC 
O.I5B04Q  09  FT/SeC 
0.239980-92  SLUC/FT449 
0.l4S6*il  00  HAU14N 
0*820000  89  OECRECS-R 
-0.9*4970  00  FT/SEC 44 2 
-J.6O020U-82  RACIAN/SCC 


altitude  a 

altitude  rate  a 

altitude-rate  rate  a 

vertical  ACCCLEHATtUN  a 

elevator  OEFLCCTiaN  a 

LIFT  COEFFICIEHTI  CU  |a 
ORAC  COCFFICIENri  CD  »a 
ROVER  available  a 

FLIGHT  RATH  ANCLC  a 


7« 


•CICRT 
PITCH  ancle 
PITCH  RATE 
AIRSRIEO 
density 

arcle  of  attack 

TCHPERATURE 

ACCELERATION 


AR«a.fc-OF-ATTACK  RATE' 


0.904STO  04 
0.912940  08 
0.69I09D-02 
O.ISTOOU  89 
0.2989*0-02 
0.1440*0  00 
8.928088  89 

•0.874060  00 

-0.«008r8-02 


LBF 

RACIAN 

RACIAN/SEC 

FT/8CC 

SLUC/FT4A9 

RADIAN 

OeCRECS-H 

FT/SCCR42 

HAOl an/sec 


ALTITUDE  a 
altitude  rate  a 
ALTITUDE-RATE  RATE  a 

vertical  acceleration  a 

ELEVATOR  DEFLECTION  a 
LIFT  CCCFFICIENTC  CL  >a 
DRAG  CbkFFICICNTI  CO  »a 
RO*ER  available  a 
FL  ICHT  rath  ancle  a 


*0 


•EIGHT 
PITCH  ancle 
PITCH  RATE 
AIRbPIED 
OENSITV 

ANCLk  UA  ATTACK 
TCHPERATURE 
ACCkLCMAT lUH 

arci.e-oa-attaca  rate 


8.90VS70  04 
0.912010  80 
0.988«4(^02 
0.I9TO20  03 
0*290948-02 
0.1441*0  08 
0*820080  09 
-0.8010*0  80 
-0. 789I7U-02 


I rCICHT 
I PITCH  ANCLE 
I PITCH  RATE 
j AIRSPEED 
•I  j OENSITV 

I ancle  op  attack 
I TEHPCRATUNE 
I ACCkLERATIUN 
I ANCLC-OA-ATTACK  ra 


tE< 


0.940070  84 
0.9I99SO  00 
0.9779ID-02 
0.l97«»O  89 
0. 290920- 02 
0.143480  00 
0.82008D  09 
-0.8889*8  00 
-O.TIOOOD-82 


L8A 

RAOIAN 

H4CIAN/8EC 

AT/8EC 

tLUG/FT**9 

R4DIAN 

DdCRCE8-R 

AT/*IC*42 

RAOIAN/SEC 


ALTiruOC  a 
ALTITUDE  RATE  • 
altitude-rate  rate  a 
VERTICAL  ACCELERATION  a 
ELEVATOR  OEALECTIUN  a 
LIFT  CbCFFIClCNTI  CL  I- 
OHAC  COCFFIClfcNT!  CO  !■ 
PO«EH  available  a 

ALIwHT  path  ancle  a 


LBF 

RADIAN 

RAOIAN/SEC 

AT/SEC 

■LUU/F  T«*9 

RACIAN 

DECRCCS-R 

AT/SCC4V2 

RADIAN/SEC 


altitude  a 

ALTITUDE  RATE  ■ 

altitude-rate  rate  - 

VERTICAL  ACCELENATIDN  a 

ELEVATOR  OCALECTION  a 

LIAT  COEFAICIENTI  CL  I- 
URA8  COEAFICIENTI  CO  |a 
POVER  available  a 

ALICHT  path  ancle  a 


i bEICMT 
I PITCH  ANCLE 
I PITCH  RATE 
I AIRSPEED 
*2  j DENS  ITT 

I ancle  ca  attack 
i TEMPERATURE 
I ACCELERATIDH 
j ancle-<]a-attack  ra 


I •EIGHT 
I PITCH  ancle 
I PITCH  RATE 
i aIRSPEEO 
B9  I DCnSITV 

I ancle  op  attack 


T*i 


a.99007C  04 
0.319**0  00 
0.24B77O-02 
0.187BOO  03 
0.29891D-02 
0.l«2720  80 
0.82000D  03 
-0.8081*0  08 
-0.72**90-02 


LHP 

R40IAH 
RADIAN/SEC 
AT/SEC 
SLUG/FT**  3 
RACIAN 
OE CREES-R 
FI/9EC442 
RACIAN/SEC 


altitude  a 

ALTITUDE  RATI  a 
ALTITUDE-RATE  RATI  a 
VEHTICAL  ACCELERATION  a 
elevator  OEFLCCTIUN  a 
LIFT  COEFFICIENT!  CL  |a 
DRAG  COEFFICIENT!  CO  |a 
AU»ER  available  a 
ALICNT  PATH  ANCLE  a 


8.30V070  04  LBF 
0.9I3B80  00  RADIAN 
0.1 1*3^0-02  RAOIAN/SCC 
0.I97T9O  03  FT/SEC 
0.2J020O-02  SLUC/FT449 
o.iaiood  00  radian 


ALTITUDE  a 
altitude  rate  a 
ALTITUDE-RATE  RATI  a 
vertical  acceleration  a 
ELEVATOR  DEFLECTION  - 
LIFT  COEFPICIKNT'  cl  |a 


O.OSOI 40-01 

0.IS23I0  04  AT-LRA/SCC 
0.108400  00  radian 


0.3021 OD  01  AT/8CC**! 
0.9  AT/SCC*4t 

0.0  radian 

0.OJ7O7O  00 
0.O9II8O-OI 

0.1*22*0  0*  PT-LRA/8IC 


0.I0797D  04  FT 
0.281230  02  AT/8CC 


0.0  PT/8EC442 

0.9  RADIAN 

0.933*78  *9 
0.i43l2(»9l 

0.192278  0*  AT-LiA/SEC 
0.1SO43O  00  RAOIAN 


0.0  AT/SBC442 

0.0  RAOIAN 

0.020900  00 
0.098070-01 

9.192290  0*  AT-LBA/SCC 


0.107800  0*  AT 
0.2S8aoa  02  AT/SEC 
0.2SI27O  01  Af/SCe**2 
0.0  AT/SEC*«2 

0*0  RAOIAN 

0.027019-01 

0.182290  0*  AT-LRA/Sie 


0.299090  92  AT/SIC 
0.239*00  01  AT/SEC**2 
0.0  AT/SCC**2 

0.0  RAOIAN 

0.021200  00 

0.010040-01 

0.102200  00  AT-LRA/SCC 
0.1*4990  00  RAOIAN 


0.241270  02  AT/SEC 
0.2IS028  Ot  AT/SIC*«2 
0.0  AT/SfC*«2 

0.0  RAOIAN 

0.01*090  00 
0.0 I 0*00-0 I 

0.102100  0*  AT-H.BA/StC 
0.1**090  00  RAOIAN 


0.2099A8  02  AT/SEC 
O.IOTTOO  91  AT/StC»42 
0.0  AT/SEC*«2 

0*0  RADIAN 

0.912S20  00 
0.002040-01 

0.1821*0  0*  ATH.BA/SEC 


9.100020  04  At 
0.208238  02  AT/SEC 
0.IT934O  01  AT/SEC442 
0*0  AT/SCC442 

0.0  RA0I4N 

0.900990  00 
0.7*4028-01 

0.IS2I9O  0*  ATwlBA/SCC 
0*140790  00  RAOIAN 


0.180008  04  AT 
0.20**38  02  AT/SEC 
0*140700  01  AT/SEC**2 
0.0  AT/9CC**2 

0.0  RAOIAN 

0.903800  00 
0.70*090-01 

0.1 921 OU  00  AT-LBA/SCC 


0.1041*0  04  AT  4 
0.26A440  *2  AT/SEC  • 
0.142090  *1  AT/9CC4*2  • 
••*  AT/SEC*42  • 
0.0  RAOIAN  4 

O.B90090  qo  • 
0.77SS7D-0I  • 
O.I92068  0*  AT-LBA/SIC  • 
0.170940  09  RAOIAN  i 


0.100498  04  AT 
0.200770  02  AI/SCC 
0.129120  Ot  A1/SCC**2 
0.8  AT/SCC442 

0.0  RAOIAN 


ACCeLtKATlUl 

Aik.pU>or-«r 


••»tao»o  «J  oecaeis-R  | ON«a  cwmciiMri  co  t< 

•0*Btl3«0  00  ( POOKO  AVAILAOLC 

-o«rjrroo-oa  aaoian/sec  | plight  path  angle 


O«Tr0O7O-OI  • 
O.loaOftO  0*  PT-LiP/SKC  I 
O.ITIOOO  00  AAOIAN  % 


•tIGPT 
PlfCP  angli 
PI1CH  Kate 
AiHSPiro 
0ENSI1T 
AMCLt  CP  A' 
IIHPCpATUOI 
ACCCLtAATlI 
angle -CP>A1 


Oajtooro  04  LOP  | ALTITUOl 

OaJIJVOJ  00  HAOtAN  | ALflTWIC  MATE 

-O.tJI0OO>aS  AAClAN/ftEC  | ALT ITUOE'GATS  GATE 
O.IOToOO  03  PT/OEC  | VEHTICAl  ACCBLCOATION 

0*2J02TU>tl2  SLUG/PI443  | fcLEVATOO  DEPLECTlON 

O.IAIfOO  00  PAOIAN  I LIPT  CCePPICIENT*  CL  I 

0*020000  03  OCGAELO-il  | OAAG  COEPPICIENTt  CO  I 
•O.OPJOlO  00  PT/0EC442  | POOEN  AVAILAOLE 

>0*T44»0O«0a  PAOIAN/SEC  | PLIGHT  PATH  ANCLE 


0.270000  02  PTPOeC 
0.104070  01  PT/0EC042 
0.0  PT/tEC44t 

0.0  AAOtAN 

0.000730  00 
0.703120-01 

0*102030  OO  PT-LOP/AEC 
0.172000  00  AAOIAN 


•eight 
P11CP  angli 
PtICH  RATE 
AIAOPMO 
CENtltV 
ANGLL  OP  A 


I.34007D  04  LOP  | ALTITUCE 

»*3l30ai>  00  radian  I altitude  RATE 

».l«ft730-02  RAClAN/OEC  | ALT ITUOE-RATE  RATE 
>•107430  03  PT/OEC  | VERTICAL  ACCELERATION 

>*2302SO*02  ELUG/PT403  | ELEVATOR  OEPLECTlON 

>•140000  00  RnOIAN  I LIPT  COCPPlCtENTI  O.  » 

>•020000  03  OC6RCE»>R  | ORAG  CCEPPICICNTI  CO  I 
>••42070  00  PT/SBC442  | P04EN  AvaILAHLE 
>•754000-02  RA01AN/5EC  | PLIGHT  PATH  ANGLE 


0.1 00070  04  PT 
0.271050  02  PT/5EC 
0.040020  00  PT/5EC042 
0.0  PT/5EC442 

0.0  RAOIAN 

0.005000  00'' 
0.755320-01 

0.152000  04  PT-L0P/5EC 
0.173330  00  RAOIAN 


•EtOHl 
PITCH  Angli 
PITCH  RATE 
A105PELO 
OtNIITT 
ANCLE  LA  A1 
TEMPfeNATUNI 
•CCELCRATII 
angle -OP-A< 


>•304973  04  LOP  | ALTITUDE  • 

>•313410  00  RAOIAN  | ALTITUDE  RATE  < 

I.2T0I4O-V2  RA01AN/5EC  | ALTl TUOL-RATE  RATE 
>•157500  03  PT/SEC  | VERTICAL  ACCELERATION  • 

>•230230-02  0LUC/PT443  j ELEVATOR  OLPLECTlON  • 

>•134740  00  Radian  | lipt  coeppicienti  cl  l< 

>•520000  01  OECACEO-R  | DRAG  CCEPPICIENTI  CO  )< 

>•540220  00  PT/SEC442  1 POoER  AVAILAHLE 

>•743020-02  RACIAN/SEC  | ALIGHT  RATH  ANCLE 


0.110240  04  PT 
0.272400  02  PT/SEC 
0.454140  00  PT/5EC442 
0.0  P7/5EC442 

0.0  RAOIAN 

0.000220  00 

0.747400-01 

0.1 51400  04  PT-LtP/OIC 


•eight 

PITCH  Angli 
PITCH  NA1E 
AluSPEEU 
UCNVttV 
ANGLE  LP  Al 
TEMPTNAIwni 
ACCtLfNATK 
ANCLC-OP-AI 


>•344470  44  LOP  | 4LTITUOC 

>•313240  03  RAOIAN  | ALtlTUOE  RATS 

>.4l32TI>-02  RAOIAN/Sec  | ALTITUDE-RATE  RATE 
>•157523  43  PT/5CC  | VEHTICAL  ACCELERATION 

>••30210-02  5LUC/PT«A3  ( ELEVATOR  OEPLCCTlON 

>•130473  00  radian  | LIPT  COEPPICIENTI  CL  I 

>.020004  03  OkGREBS-R  | DRAG  COEPPICIENTI  CO  I 
>•524470  00  Pf/5ECA*2  | PURER  AVAILABLE 
>.773470-42  RAUIAN/5CC  | PLIGHT  PATH  ANGLE 


0.0  RAOIAN 

0.075340  55 
0.7349AO-0I 

0.151450  04  PT-LEP/5te 
0.174240  00  RAOIAN 


•ElCPf 
PITCH  Angli 
PITCH  PATE 
A1H5PIT4 
OEnSITT 

angle  CP  At 


>•344470  04  LOP  | ALTITUDE 

•312750  00  RAOIAN  | ALTITUDE  RATE  < 

•547440-02  RACIAN/5EC  j ALTITUOE-RATE  RATE  < 
•157470  43  PT/5LC  | VERTICAL  ACCELEHATlcN  i 

•234200-02  5LUU/P1A43  | ELEVATOR  OCPLECT ION  ■ 
•134200  04  NaCIAN  | LIPT  CCEPPICIENTI  CL  )< 

••24440  03  0E6HEE5-R  | URAG  CUEPPtCIENTI  CO  |i 
>. 54a  120  00  PT/5EC442  | PCaER  AVAILABLE  • 

1.777440-02  RAOIAN/SEC  | PLIGHT  PATH  ANGLE  • 


4.0  RAOIAN  * 
B.B70B1O  00  < 
0.732350-01  1 
0.151430  04  PT-LBP/SfC  < 


•EIGHT 
RITCH  Angli 
PITCH  rate 
AINSPM3 
OENkllT 

angle  op  At 
TEAPBRATURi 
ACCELERATIl 
ANCLB-UP-At 


4.344470  44  L4P  I ALTI7U0B  • 

0.312170  00  radian  | ALTITUDE  RATE  • 

-0.C031 40-02  RACIAN/SCC  j ALT ITUUE-RATC  RATE  ■ 
0.UT42O  03  PT/SEC  | VEHTICAL  ACCELENATtCN  ■ 

O.23OIR3-02  SLUC/PTA43  | ELEVATuR  OEPLECTtON  • 
0.137414  00  R4CIAN  I LIPT  COEPPICIENTI  CL  »- 

0.52000U  03  DLGRLlB-R  I OHA.  CuEPPlCtENTI  CO  M 

-0.442443  03  PI/SEC442  | Po»ER  AVAILABLE  ■ 

•0.7e4040-V2  RAOIAM/SEC  I PLIGHT  PATH  ANGLE  ■ 


0.1 1 1040  04  PT  4 
0.273700  02  PT/BEC  ' 4 
0.737010-01  PT/EEC44t  0 
0.0  PT/BBC4«t  4 
0.0  radian  4 
0.04S590  00  4 
0.724040-01  4 
0. 1 51410  04  PT-LOP/EEC  4 
0.174750  00  RAOIAN  4 


•tIOHT 
PITCH  angle 

PITCH  Rate 

AIR5PEC3 

0ENSIT7 

angle  op  attack 

TERPERATURE 
ACCELERATION 
AIMLE«|P-ATTACK  rate 


> LBP 

I RACIAN 

I RAO I an/sec 

> PT/EEL 

t ELUG/PT443 

> RAOIAN 

I OEGREEt-R 

> PT/teCAAE 

I RACIAN/EEC 


I altitude  < 

I ALTITUDE  RATE  < 

I ALtiru3C-RAlb  RATE 
I vertical  ACCELERATION  i 
I ELEVATOR  OEPLECT I 3N  < 
I LIPT  COEPPICIENTI  CL  l< 
1 URAG  COEPPICIENTI  CO  |i 
I PIlaER  available  ‘ 

I plight  path  angle  < 

I 


0.1 I 1330  04  PT  • 

0.271470  01  PT/SEC  4 

-0.121200  00  PT/SCC442  4 
0.0  PT/5EC442  4 

0.0  RAOIAN  4 

0.00043D  00  4 

0.717450-01  4 

0.151090  04  PT-LfP/EBC  • 
0.174740  00  radian  4 


•EIGHT 

PITCH  Angle 
PITCH  rate 
AIHlPItO 

ANCLE  UP  ATTACK 
temperature 
accilerai ion 

ANGLE -OP-ATTACK  RATE 


0.345470  04 
O.JI0530  00 
-4.49433D-52 

0.234140-02 
0.1 35030  vO 
3.»2000U  03 
•4.42  1 1 OU  05 
-0.737503-02 


LHP 

RaCIAN 

HA0IAN/4EC 

P7/5SC 

•LU6/PT493 

RAOIAN 

0E6NEE5-R 

PT/5LC442 

MA01AN/5EC 


altitude 
ALTlTUue  RATE 
I altiTuue-rate  rats 
I vertical  4LC4LLRAT1UN 
I LLEVATON  OEPLECT ION 
I lipt  COEPPICtCNTl  CL  ) 
URAG  CUEPPICIENTI  CO  I 
I POaEt^  available 

PLIGMI  path  angle 


5.III0I0  04  PT  4 

0.2734M  02  PT/EEC  • 
-0.314170  00  PT/5BC441  4 

5.3  P1/5EC44B  4 

0.0  Radian  a 

0«055«20  00  4 

0.7I5I3O-0I  4 

0.ISI07U  04  P7-L0P/5EC  4 
5.174700  00  RAOIAN  • 


•EIGHT 
PITCH  Angle 
PITCH  mate 

oaneitt 

angle  OP  attach 

temperature 

rccelcramon 

ANGLE-OP-ATTACK  RATE 


•SV9470  04  LOP  | ALTITUDE 

•304513  00  RAOIAN  I ALTITUDE  RATE 

.104004-31  PACIAN/52C  I ALTITUDE-PATE  RATE 
•157243  03  RT/bCC  | VtRTICAL  ACCELERATION 

• 233120-02  5LUG/M«43  1 ELEVATOR  OEPLECT  lUN 
•135030  04  Radian  | lipt  CCEFPICIEnTI  cl  I 

•520003  03  0EGNEE5-R  | DRAG  COEPPICIENII  CO  I 
•3C4470  30  RT/5EC4A2  | PCVER  AVAILABLE 
•003243-32  NADIAN/5CC  | PLIGHT  PATH  A>H.Le 

I 


O.IIIOAO  04  PT  4 

0.273043  02  PT/5EC  • 

-0.SII04D  00  PT/5EC44E  4 
0.0  PT/5CCA42  4 

0.0  RAOIAN  4 

0,050500  00  4 

4.702410-01  4 

0.151050  OC  PT-LSP/5EC  4 


•EIGHT 
PITCH  Angle 
pitch  rate 
3IR5PC10 
OENSIT* 

AlwGLE  OP  ATTACK 
TEMPERATURE 
ACCELERATION 
angle-op-attack  Rate 


0.344470  04  LOP  I ALTITUDE 

4.330343  04  RAOIAN  | ALTITUDE  RATE 

-0.1 22570-4 1 RAClAN/SEC  j ALT ITUOE-RATE  RATI 
4.157253  43  PT/SEC  | VERTICAL  ACCELERATION 

0.234133-02  0LUG/PT4.3  | «LEVATCJN  OEPLECTIOn 

0.134230  43  RAUIAN  { LIPT  COEPPICIENII  CL  I 

4.520040  43  OEGNLAt-R  j DRAG  CCEPPICIENTI  CO  I 
-0.345320  30  PT/SEC442  j POaER  AVAILAULE 
-0.«4A«SU-02  RAOIAN/SEC  ( PLIGHT  PATH  ANGLE 


0.112150  04  PT  4 

0.272430  02  PT/SEC  4 

-0.T0SA4O  00  PT/SCC44E  4 
5,0  PT/5CC442  4 

0.0  RAOIAN  4 

4.445510  40  4 

0.445750-31  4 

0.151540  05  PT-LBP/BEC  4 
0.I7«I2U  00  RAOIAN  4 


•eight 

PITCH  angle 
PITCH  RATI 

airspeed 
oene  it  V 

ANGLL  bP  ATTACK 


3.34V470  3*  LBP  | ALTITUDE 

0.30704U  03  RAOIAN  1 ALllTUOE  RATE 

-0.13*100-01  RAOIAN/SEC  | ALTl TUOC-RATE  RATE 
0.157220  03  PT/SEC  | VERTICAL  ACCELERATION 

0.230040-02  ILUG/PTA43  | ELEVATCR  3E7LECT ION 
0.133413  00  RAOIAN  j LIP1  CGEPPICIEnTI  CL  I 


0.IIEA3O  04  PT 
0.27t«30  02  PT/SEC 
-0.094543  00  PT/5EC442 
0.0  PT/SCC442 

3.0  RAOIAN 

0.O4OA0O  00 


740 


TC4l>LMruS<  I 

«cceLin«riOM  I 

AMLt'tJK-AIIACK  h«TC< 


o«»«ooou)  o; 
-a*302IB0  Oi 


s 0e«Beet«<i 

0 M/SCC**2 

1 RACI AN/SEC 


0AA<*  COCEEICIENTI  CD 
D0WR  AVAtLADcC 
PkiliHr  rath  AmgLE 


»«*DD?90-Dt 

•« I SIDED  OS  0?-CtO/SSC 

o.irssAO  00  radian 


•Eic^r 
NItCH  AM6CC 
NITCn  RAfS 
AIKVOeCO 
OENSItV 

ARU.L  cr  AMACK 
tENPONAlUSe 
ACCEL lAAf ION 
ANCLE ATT  ACK  RATl 


0«J««OTO  D< 
A*MSSAU  01 

•o« ia«loo»o 

OcISTIOD  0. 
O«EJU0TO»Oi 
0« 192600  V< 
O.SJOOOO  w. 
•OaEASSOO  0< 
-0«BlOI6D-0i 


LNA 

SADIAN 

racian/sec 

09/SEC 

SLi)6/0T6«> 

radian 

0CCNCES->W 

01/SLC6At 

RAOtAN/SEC 


ALtltLOE 

aliitwoc  rate 
ALTIIuoE'RaTL  rate 
vertical  acceleration 

ELEVATOR  OEOLECTION 
LIOT  COErOICICNlI  CL  I 
ORAS  COEFOICIEnTI  CO  I 
ROER  AVAILAOLE 
flICmt  rath  Ancle 


0*lttT03  04  R1 

o*«to63o  oa  R1 
•0*I00)S0  01  R' 
0*0  01 
0.0  Rl 

0*03S26O  00 
D«60I02D>01 
0«I9IOIO  06  01 
0*1TJ090  00  RJ 


• CICI-T 
RI1CM  ancle 
RiTCn  RATE 
AIR6RII0 
OENSIT* 

ancle  cjo  attack 

TEMRCRATUME 

ACCLLELATIDN 


0«9C«CT0  0< 
0*30A060  U< 
-0«I6JI>S0-01 
Otisriru  0. 
o«/Aoosu-u; 
0«iai70D  01 
o*S2oooo  o: 
•0*tOSJ«0  O' 


LOR 

Rauian 

racian/sec 

OT/Stc 

SLUC/0TAV3 

RAOIAN 

oeCRECS-R 

RI/SECAA2 


altitude  rate 
ALTITUOE'RATE  rati 
vertical  ACCLLERATION 
ELEVATOR  OL/LECTION 
LIFT  COEFOICIENTI  CL  I 
DRAG  COCFFICIENTI  CO  I 
PCaCR  AVAILAulC 
Flight  path  ancle 


0*0  Ri 

OcrTSOOD^OI 
0*IS1000  06  R1 
0*172200  00  R< 


•EICHl 
PITCH  ancle 
PITCH  RATE 
AIASPMU 
oensitv 

AK^E  OF  attack 


0*300070  0< 
0*302370  Oi 
•‘OtlTOAJO'OI 
0*lS7iso  0: 
0*29OB3D-0< 
0*190030  Oi 
OiOtOOCO  0. 
•0*131040  0( 
•0*S26330o0J 


RADIAN 

RACIan/SEC 

FT/SEC 

SLUC/FI403 

RACIAN 

UECRCL  0>R 

F1/SEC402 

RAoian/SCC 


ALTITUOL 
ALTITUDE  RATE 
altituoc-rate  rate 
vertical  acceleration 
ELEVATOR  DEFLECTION 
LIFT  CCEFFICIeMTI  CL  I 
WRA4  COEFFICIENTC  CO  I 

pd*er  avail AmlE 
Flight  path  ancle 


0*1 1 32 AO  04  F 
0*200060  02  F 
•0*147040  01  R 
0*0  F 

0*0  R 

0*024000  00 
0*»60290-0l 
0*191790  06  FI 
0*171410  00  Ri 


•eiCHI 
pitch  ANwLE 
PITCH  pATt 
AI2SPLED 

ocnsitt 

AKCLE  of  attack 
TEVPEmATDRC 


0*9999TC  0 
0,JOO34D  0 
•0*I«9740>0 
0*137140  0 
0*290010-0 
0*130190  0 
0*020040  0 
•0*940990-0 
•0*029790-0 


LOF 

RAOIAN 

RAOIAN/SEC 

FT /SEC 

SLUC/FT4A3 

RACIAN 

OCCREES-R 

FT/SEC942 

racian/sec 


Altitude 
ALTITUDE  RATE 

altituoe-rate  rate 
vertical  acceleration 
elevator  deflection 
lift  COEFFICIENT!  CL  I 
DRAG  CLEFFICIENTI  CO  I 

puveR  available 

flight  PATH  ancle 


0*113300  06  FI 
0*296600  02  F1 
-0*166940  01  Rl 
0*0  Rl 

0*0  Ri 

0*019690  00 
0*991700-01 
0.1  SI  790  06  FI 
0*170410  00  Ri 


•EIGHT 
PITCH  angle 
PITCH  AATf 
AlHSPEtO 
OfNSlTT 

FRCLE  of  attack 

TtMPLRATURE 
ACCELEAAT ion 
aacle-cf-attack  rate 


0.3C9970  0< 
0*290370  0 
•0*202930-0 
0*107130  0 
0*22999(H>a 
0*129290  0 
0*620000  0 
•0.94B010-0 
•0*032060-0 


LOF 

RACIAN 

madian/sec 

FT/SEC 

sllc/f r«4i 
radian 

DECREES-M 

FT/SEC442 

RAOIAN/SEC 


ALTITUDE 
ALTITUDE  HATE 

altituoe-hate  rate 
vertical  acceleration 
llevator  deflect  ion 

LIFT  COEFFlClENTt  CL  I 
DRAG  CDEFFtCICNTI  CO  I 
ROaCH  AVAILASLE 
Flight  path  ancle 


0*113770  04  F 
0*264720  02  R 
-0*10S93D  01  F 
0*0  F 

0*0  R 

0.0I44S0  00 
0*996210*01 
0*13I7rO  os  R1 
0*199200  00  Ri 


• E ICHT 
PITCH  ANGLE 
PITCH  RATE 
AIRSPEED 
DLnSITV 

ancle  of  attack 

tEKPENATUNE 
4CCELERATION 
ANCLE -DF-AT TACK  RATE 


0*9«9«70  0< 
0*296400  Oi 
-0*2I60SU-0I 
4.1STI30  0. 
0*229900-0: 
O.I204CO  0< 

0*620000  o; 

0*29066(^01 

•0*0J334O-0i 


radian 

RACIAN/SEC 

FT/sec 

BLUC/FT443 

radian 

OeCRCtS-R 

FI/$EC4*2 

RAOIAN/SEC 


altitude 
altitudl  rate 
altituoe-hate  rate 
VERTICAL  ACCElCRATIgN 
ELEVATOM  deflection 
LIFT  CCCFFICIENTI  CL  I 
DRAG  COLFFICICNTI  CO  1 
POaER  AVAILAULE 
Flight  rath  angle 


0*0  R 

0*0  Ri 

0*609200  00 
0*640640-01 
4*161760  06  R 


•riCHt 
PITCH  ANGLE 
PITCH  RATE 
AIRSPCEO 
CCNSITT 

angle  op  attack 


0*299970  Oi 
0*2942t>0  01 
-0*229060-01 
0*167140  0 
0*229962-0, 
0*127620  01 
0.620000  0 
0*990070-01 


RACIAN/SEC 

FT/SEC 

SLUC/FT943 

RACIAN 

DCCREES-R 

FT/SEC942 

RAOIAN/SEC 


ALTITUCE 
ALTITUDE  RATE 
ALTITUDE-RATE  RATE 
vertical  ACCElERATICN 
ELEVATOR  DEFLElTIUN 
LIFT  CCCFFICIENTI  CL 
DRAG  CCEFFlClCNTt  CO 
ROVER  available 
FLIGHT  RATH  ANCLE 


0*114290  44  Rl 
0.260930  02  Rl 
-0*223300  01  Rl 
0*0  Rl 

0*0  Ri 

0*303930  03 
0*942360-01 
0*131790  06  Rl 
0*166630  00  Rl 


•EIGHT 
PITCH  ANGLE 
PITCH  R67C 
AIHSPCCD 
OCNSITV 

ancle  or  attack 

TCNPCRATURE 
ACCELfPATIuN 
A NwL£-UF- ATTACK  RATE 


0*399970  Oi 
0*291900  0< 
-0*241090-0 
0*187130  0. 
0*229940-01 
0.I2670D  0< 
0*620000  01 
0*luo2OO  01 
-0*039760-0, 


LOF 

RADIAN 

RAOlAN/SEC 

FT/6EC 

SLuC/FTaA3 

RACIAN 

DECREE 9-H 

F1/sccaa2 

HAoIAK/SEC 


altitude 
ALTITUDE  RATE 
ALTITUDC-RR7E  RATE 
vertical  acceleration 

CLCVATCH  deflection 
lift  CbCFFtCICNTI  CL  I 
drag  CUCFFICICNTI  CO  I 
POaCM  AVAILAHLt 
flight  path  Angle 


0*230300  02  F 
•0*2420*0  0|  F 
0*0  F 

0*0  R. 

0*936440-01 
0*131790  06  F 
0*163110  00  R, 


oCIGFt 
PITCH  ANGLE 
PITCH  RATE 
AIRSPCIO 
OLNSITV 

AAmLL  bP  ATTACK 
TtNPC NATURE 
ACCELERATION 
ARGLt-OF-ATTACK  RATE 


•0*2»4«00-0 
0*167170  o: 
0*229920-0] 
0*123940  Oi 
0*320000  O'. 
0*230900  Oi 
-0*041290-01 


HADIAN/SCC 

FT/SEC 

SLUG/FTaA) 

radian 

DCCflCES-R 

Fl/5tCa42 

RAOIAN/SEC 


altitude 
ALTITUDE  RATE 

altitude-rate  rate 

VERTICAL  ACCClERATIUN 
ELCVATDN  deflection 
LIFT  CDEFFICIENT!  CL  I 
DMAG  CUEFFICICNTl  CO  I 
POaER  AVAILAMLE 
Flight  path  angle 


0*116310  04  F 

0*233790  02  F 
-0*260460  01  F 

0*0  P 


0*793330  00 
0*930*10-01 
0*131000  06  F 
0*163470  00  Rl 


atlGFT 
PITCH  angle 
pitch  RATL 


0CNSI1* 

ANCLE  OR  ATTACK 
TCNPCRATURE 
ACCELEN4TI0N 
ANGLE-GF-A1TACK  RATE 


0*399990  0 
0*209010  0 
-0*297140-0 
0*137200  0 
0*229010-0 
9*126100  0 
0*820000  O 
0.JI616D  0 
-0*042430-0 


RAOIAN 
AACIAN/SCC 
F1/6EC 
SLUG/FT 443 

radian 

DEGREE 6-R 
P T/SECa42 
RAOIAN/SEC 


ALTITUDE 
ALTITUDE  RATE 
ALTITUDE-RATE  RATE 
vertical  ACCELENATION 
ELEVATOR  DEFLECT lUN 
LIFT  CCCFFICIENTI  CL  I 
DRAG  COCFFICIENTI  C0  I 
PCaCR  available 
FLIGHT  PATH  ANGLE 


0*116070  0*  FI 
0*263090  02  PI 
•0*270970  01  P 
0*0  FI 

0*0  Ri 

0*62461iV0l 
0*161010  06  F1 
0*161700  00  Ri 


•EIGHT 
PITCH  ANGLE 
PITCH  NATE 
AIR  SPIED 
OCNSITV 

angle  dp  attack 


0*39996C  0 
0*264070  0 
•0*279610-0 
0* 137240  0 
0*229690-0 


LBF 

RAOIAN 

RACIAN/SEC 

FT/SEC 

SLUG/FTaOJ 


altitude  rate 
altituoc-natc  rate 
vertical  acceleration 

ELEVATOM  OEFLECTIUN 
LIFT  COCFFICIENTI  CL  I 


0*113320  04  F' 
0.230210  02  FI 
•0*296700  01  F' 
0*0  FI 


741 


TCiaoffiAruBe  > 

ACCeLtdAllOA  • 

ANU.E'U^'-ArTACK  AAffi 


0.8IOOOD  OJ  DebMeEr-H 
4.JAM20  00  rT^SICAAI 
oO^OASlOO-Ol  PAOIAN/Sec 


I ONA«  CC£PMC1KNTI  CO  l< 
( PO«CN  AVAK.AM.E  « 

I PLI6HT  PATH  ANM.C 


o.*itrio-oi 

OalSIOJO  ••  PT'H.OP/liC 


CATA  PT  10* 


•OlfiMl 
PITCH  ancle 
PITCH  AATi 
AiHfpecp 
PENS  ITT 

AkCLE  OP  ATTACK 
T EAPC A A TUBE 
ACCELfRAIlCM 

anclo-jp-attack  rate 


O.IOItZD  00  AAOIAN 

>o.tpiroo-oi  raoian/skc 

O.ISTEOD  OJ  PT/IEC 
O.ET«O7l>>0E  ILb«PPT«aJ 
OalEJAlO  00  RAOIAN 
O.OEOOOO  OJ  DC«AEES>R 
OaATOSAO  00  PT/JEC««1 
•OaOAJSOO-02  RACIAN/OEC 


AlTITUOI  t 

ALTITuoe-RATf  RATE 
vertical  ACCELERATION  i 
ELEVATOR  DCPLECTION  • 
LIPT  C0EPP1CIEN7I  CL  )• 
OPAO  CCEPPICIENTI  CO  !• 
POPCR  AVAILAOLE  ‘ 

PLtfiHT  PATH  ANCLE  • 


OallESro  04  PT 


OaO  PT/EEC04I 

OaO  RAOIAN 

OaAIJ040*«t 

OalOIOM  04  PT-LEP/IEC 
OalETOOO  00  RAOIAN 


CATA  PT  lOT 


■f IOhT 
PITCH  ancle 
PITCH  AATC 
AlAOPcCO 
OEMilTT 

ancle  op  attack 

TCmpchaTlml 

ACCELIAATIUN 

ANCLE -UP-ATTACA  PATE 


OaJOOOAO  04  LHP 
0alTOJ4O  00  PA0I4N 
•aaJOJ«OI>>OI  RADI4N/IEC 
OalOTJJO  OJ  PT/IEC 
0aiE9»4»>0t  ILbfi/PTOOJ 
OalKZSru  00  PAOIAN 
OalfOOOO  OJ  OEfiPEEI-R 
OaMAlbO  00  P1/ICC44I 
■Oa04JI4O-0E  RAOIAN/SEC 


4LTI TUOE  I 

altitude  rate  • 

ALTITWDC-RATE  NATE  < 
vertical  ACCELERATION  • 
ELEVATOR  DEPLECTION  i 
LIPT  COEPPICIEnTI  CL  !• 
0RA6  COEPPICIENTI  CO  )< 
PUVER  AVAUAOLE  • 

plichi  path  ancle  • 


OallAOlO  04  PT 
0.J4M2U  OJ  PT/IEC 
■OaJJIIIO  01  PT/IEC44I 
OaO  PT/IEC40E 

OaO  PAOIAN 

O.TTJISO  00 
OaAOTAOO-01 

OallllTO  00  PT-LIP/tEC 
O.IIS470  00  radian 


data  pi  IC4 


PilCHT 

pitcn  ancle 
PITCH  NATE 
AtkSPIEU 
OENIITT 

ANCLE  OP  ATTACK 
Tenplpatvu; 
accelenattun 
ANCLE-CA-ATTACK  rate 


O.JTIIAO  00  RAOIAN 
•OaJIIAAU-OI  RACIAN/SEC 
OatlTJOO  03  PT/IEC 
OatJ9l4l>*OI  SLUft/PT44J 
O.IJI7JO  00  RADIAN 
O.iaOOOP  03  OECREEI-R 
OaCSJCIO  WO  PT/IEC44J 
>OaO«JIAO-OI  RADtAN/lEC 


\ ALTITUDE 
I ALTiruoe  RATE 
I ALTtruOE'RATB  BATE 
I vertical  ACCELERATION 
I elevator  OEPLICTION 
I LIPT  COEPPICIENTI  CL  > 
I ORAfi  COEPPICIENTI  CO  I 
I POWER  available 
I PLICHT  PATH  ancle 


OallOOSD  04 

OaO 

OaO 

Oa 7*4010  00 
Oa*OJOIO-01 
OalSlOOO  0* 
Oa 1134 10  00 


PT 

PT/IEC 

PT/IEC44J 

RAOIAN 


PT>LOP/»IC 

RAOIAN 


I wCISHT 
I PITCH  ANwLE 
I PITCH  RATE 
1 AIBIPEID 
I OENlirv 
I ANCLE  UP  ATTACH 
j TEMPERATURE 
I ACCELERATION 
i AHCLE>0P-ATTACK  NATE 


0atTI«3O  00  RADIAN 
•0.3JTOIU-01  RAClAia/lEC 
0.147440  03  PT/IEC 
0alX«IJl>-0>  ILUC/PT443 
0.I2044D  00  radian 
0.4JOOOD  03  OECRFEI-R 
0.7*4440  00  PT/IPC44J 
•0. 1*7340*03  PAOtAN/SEC 


ALTITUCE 
ALTITUDE  RATE 
AlTITUDE'RATE  NATE 
vertical  acceleration 
ELEVATOR  OEFLECTIUN 
LIPT  COEPPICIENTI  CL  I 
URAC  CCEPPICIENTI  CU  I 
POWER  available 
PLIGHT  PATH  ancle 


0*114240  04  PT 
0.JJ4O3O  03  PT/IEC 
-0.34R73O  01  PT/SCC443 
OaO  PT/IEC443 

OaJ  RAOIAN 

0.741400  00 
0aS047J0->0l 

0.191030  04  PT-LOP/IEC 


CAT*  PT  no 


•ElCHl 
PITCH  ancle 
PITCH  RATE 
AIRIPCCO 
OENS  ITT 

ANCLE  OP  attack 
tempepaturc 

ACCELERATION 
ANCLE-OPaATTACH  RATE 


WalcONOU  00  NAOIAN 
-0.330320*01  RACIAN/IEC 
0.1474*0  OJ  PT/IEC 
0.224410-01  ILUC/PT**J 
0.1300*0  00  RAOIAN 
0.130000  03  DECNEEI-R 
0*434740  00  FT/SEC**3 
-0.4*1140-03  RAOIAN/SEC 


Altitude  > 

ALTITUDE  RATE 
ALTITuoE-RATE  RATE  i 
vertical  ACCELERATIuN  < 
ELEVATCR  deflection  I 
LIFT  COEPPICIENTI  CL  !• 
ONAC  COEPPICIEnTI  CO  l< 
POWER  available  ■ 

plight  PATH  angle  • 


0.II43J3  0*  PT 
0.233140  02  PT/IEC 
-0.3034*0  01  PT/IEC442 
O.W  PT/4EC4W2 

0.0  RAOIAN 

4.794200  00 
O.B4I4JO-OI 

O.III440  04  PT-L4P/IEC 


DATA  PT 


Ml 


•IIChT 
pitch  angle 

PITCN  PATt 

AIR4PfC0 

OEN9ITV 

aNwLE  CP  ATTACK 
TEMPEMATLAE 
ACCELfRATION 
ANCLE-OP-ATTACK  PATE 


0*349440  04 
4*249140  00 
•0.3AC3 40-01 
0.197430  03 
0.324740-02 
0.II930U  00 
0.920000  03 
0.439440  00 
-0.439*40-03 


OAT*  PT  113 


■IIINf 
PITCH  ancle 
PITCN  RATE 
AlPSPfCO 
OLNIITV 

angle  op  ATTACH 
TCMPEHATUPC 
ACCELERATIUN 
ANCLC-CP-ATTACK  NATE 


0.344V4D  O* 
0.341430  UO 
-0.J40I40-0I 
Q.19T730  43 
0.33974U-03 
0*111340  00 
0.420000  03 
0.103440  wt 
-0.43TT0U-03 


EBP 

PAOIAN 

RACIAN/IEC 

PT/9EC 

9LUC/PT**3 

PAOIAN 

OEGREEI-R 

PT/9CC**2 

RAOl an/sec 


ALTITUDE  I 
ALTITUDE  HATE  • 
ALTITUDE-RATE  PATE  ■ 
VERTtCAU  acceleration  • 
ELEVATOR  deflect  ION  < 
LIFT  euEPPICIENlI  CL  »• 
ORA6  COEPPICIENTI  CO  M 
POwEN  AVAILABLE  • 

plight  path  ancle  • 


0.114760  04 
0*229240  02 
-4.A003IO  01 
0.0 
0.0 

0*790413  00 
0.»l44*0a0l 
0*142000  04 
0. 149940  00 


LBN 

RADIAN 

•ADIAN/ICC 

PT/4EC 

•LU6/PT*«J 

NAOIAN 

DEGREC9-R 

P T/4EC«*2 

RA0IAN/9CC 


ALTITLCC  < 

altitude  rate 
altituoe-nate  rate  < 
VERTICAL  acceleration  • 
ELEVATOR  DEPLECTION  < 
LIFT  CCEPPICIENTI  CL  »< 
JMA6  COEPPICIENTI  CO  !■ 
POWER  available  < 

PLIGHT  PATH  ANGLE  < 


0.114440  04 
0.3391*3  03 
•0.4I4TSO  01 
0*0 
0.0 

0.7*9430  00 
0.94I470-OI 
0.193090  04 
0.t*3393  00 


PT 

PT/tEC 

PT/9EC«43 

PT/9EC443 

RAOIAN 


PT^ip/9te 

RAOIAN 


PT 

PT/9EC 

PT/9EC44S 

pr/9ie*«3 

RAOIAN 


PT-LBP/tBC 
RAOl an 


bEIGHT 
PITCH  ANCLC 
PITCH  NATH 
AIRSPEED 
OEN9ITY 

ANCLE  OP  ATTACK 
TfNPtHATUNE 
ACCELERATION 
ANGLE-UP-ATTACK  RATE 


0.344440  04 
9i3974*U  00 
-0*373710-01 
0«I97B*U  03 
0*3347bO-02 
O.M7930  00 
0*420000  OJ 
0*113740  01 
*0*439370-02 


CATA  PT  It* 


•eight 
PITCH  ancle 
PITCH  RATE 
AIRSPEED 
PENS  ITT 

ANCLE  OP  ATTACH 
TEMPEPATURE 
ACCELEHATION 
ANC4E-OP-ATTACH  PATE 


0.394940  0* 
0.29*200  00 
>0.  JBOObC^O  I 
0*197940  03 
0*23«7SO-tt2 
9*II4*43  00 
0*920000  01 
0*  I342BO  01 
>0.432790-93 


EOF 

RAOIAN 

bacian/brc 

PT/9EC 

SLU6/PT*43 

radian 

decree 9-R 
PT/9EC**2 
RAOl AN/SEC 


ALTITUDE 
ALTtTUi>e  RATE 

alt ITUOe-RATK  RATE 
VERTICAL  ACCELEKATION 
ELEVATOR  DEFLECTION 
LIFT  COEPPICIENTI  CL  } 
OMAC  CCEPPICIENTI  CO  I 
POVER  AVAILABLE 
Plight  path  ahcle 


0.MT3I0  04  PT 
O.2209JO  02  PT/aiC 

-0.AJIB7O  91  PT/BftCWWt 
9.0  PT/9ECW43 

9.0  RAOIAN 

O.T40340  90 
0.974430-01 

0.193040  04  PT-LBP/SEC 
0.1*0430  00  RAOIAN 


LBP 

PAOIAN 

PAOIAN/SEC 

FT/SEC 

a.UG/PT44j 

PACIAN 

DE6NEC9-N 

PT/4EC««t 

PACIAN/AEC 


Altitude 
altitude  pate 

ALTITUOE-PATE  PATE 
VERTICAL  ACCELERATION 
elevator  DEFLECTION 
lift  COEPPICIENTI  CL  I 
DRAG  CCEPPICIENTI  CO  I 
PObER  available 

PLIGHT  PATH  angle 


0.117*30  0* 
9.31*430  02 
-0.A40740  91 
0.0 
0.0 

0.73  4100  00 
0.97IB7O-OT 
0.1 92 1*0  04 
0.137910  00 


PT/9EC 

PT/9CC««2 

PT/SEC««a 

RAOIAN 


PT-LIP/9EC 

PAOIAN 


DATA  PT  II* 


■BtCNT 
PITCH  ancle 
PITCH  PATE 
AtPSPEtO 
densitt 

ANCLE  OP  ATTACH 

temperature 

ACCELENATION 
ANGLE-OP-ATTAGK  R4TI 


0.34V44Q  0* 
0*2903«U  00 
*0. J904.D-OI 
4*194040  W3 
0.2247SI>-oa 
9.1 1 9440  99 
0.930000  03 
O.IJiOlO  01 
-0.424410-93 


LBP 

radian 

RADIAN/Src 

PT/9BC 

SLUG/PT*43 

RAOIAN 

0ECREE9-R 

P1/9EC**3 

RAGIAN/SEC 


ALTITUDE 

altitude  RATE 
ALTITUOE-RATE  rate 
vertical  acceleration 

ELEVATCR  OEPLICTION 
LIFT  COEPPICIENTI  CL  I 
DRAG  COEPPICIENTI  CO  I 
POWEH  AVAILABLE 

Plight  path  ancle 


0.117440  94  PT 
0.311*90  93  PT/SEC 


0*9  PT/Sec*«3 

0.0  PAOIAN 

9.734*70  90 
9.B473AO-91 

0.192200  04  PT-LBP/9BC 
0.13**40  90  RAOIAN 


OAT*  Pt  II* 


•EIGHT 
PITCH  ancle 
PITCH  NATE 
AIHIPIID 
OENSITV 

ANGLE  OP  ATTACK 


0.J49440  *4  LBP 
9.3**34<>  00  RAOIAN 
-0.A9043U-9I  PADIAN/SEC 
9.ISP230  03  PT/9CC 
0.334720-03  tLUC/PT**J 
9.11*030  09  RADIAN 


altitude 

ALTITUDE  RATE 
ALTITuDE-PATE  NATE 
VERTICAL  ACCELERATION 
ELEVATOR  DEPLECTION 
LIPT  COEPPICIENTI  CL  I 


0. 1 1 7490 
0.2972J3 
-0. 47*410 

4.9 

9.9 


4*  PT 
93  PT/SEC 
01  PT/SEC4A3 
pT/scc4«a 
RAOIAN 


0.T24490  90 


Tii4Pe»i*tu*)e  4 

ACCKLiPPttON  I 

AN;.kC>U«>>ATTAC><.  BAIC' 


Q.920P0O  03  i>k.6Me£S-H 
o.i«»«7D  01  l■^/sec••a 
• 0i«2ell0t>>93  «*0IAN/Sec 


OriAO  COCFPICUNTl  ( 
FOaCK  AVAILABLE 
FLI6H1  PATH  ANbLC 


PIICh  AAOLfe 
PITCH  RATI 
A|A  ki'CCD 
CKHSIT* 

AM.LI  lif  attack 
TavpihatuRE 
ACCELAnATION 
ANtoLL-OP-AITACK  RATE 


0.J9OBAO  04  LOP 
ll•ZaX330  00  RADIAN 
>0.«l0aai>-01  RACIAN/IEC 
0albB3Rd  03  PT/MC 

o*aa9Toi>-oa  iluc/ptaob 

0*114310  00  radian 
0*»30000  03  OEORfcES-li 
O.ISTIbO  1)1  PT/0ECO43 
•O.B23bBO-02  RAOIAN/SEC 


ALTITUCE 
ALTIIUOL  RATE 
ALTITUDE-RATE  RATE 
VERTICAL  ACCELERATION 
elevator  oeflectiun 

LIFT  COEFFICICNTI  CL  I 
0RA4  COEFFICIENT!  CO  I 
ROVER  AVAlLAtILC 
FLISHT  path  ANLLE 


9*0  PT/BEC4V2  • 
0*9  radian  • 
e*7l«4»u  09  • 
0*990310-01  • 
0*193330  90  PT-LBP/tIC  • 
0*120120  00  RADIAN  • 


aEIOmT 
PITCH  ancle 
PITCH  RATE 
AlkSPEsO 
DENb  11V 

AK'aL^  uP  ATTACK 


0*3900*0  04  LBF 

0*210100  00  radian 

-0*4IOI2l>-UI  RACIAN/9EC 
0*130040  03  FT /EEC 
0*230000-03  9LLN/FT443 
0*113300  03  radian 
tf*»2003U  03  0E6RLE9-N 
g*lo09T0  01  FT/SEC442 
•0*330090-02  RAOIAN/SEC 


altitude 
ALTITUDE  RATE 

altitude-rate  rate 

VERTICAL  acceleration 
ELEVATUR  OElLECTIuN 
LIFT  COEFFICIENT!  CL  I 
ORAO  COLFTICIENTI  CO  I 
PORER  AVAILAULC 
FLI6HT  PATH  ANCLE 


0*110360  04  FT 
0*107340  03  FT/SEC 
-0*900313  01  FT/9EC043 
0*0  FT/SEC43a 

0*0  RADI  AN 

0.7I43R3  00 
0*994000-01 

0*193433  0*  FT-LiP/lEC 
0.124900  00  radian 


vCIChT 
PITCH  ancle 
PITCP  RATE 
aInrpelo 

UCN31TV 

ARCLk  r.F  ATTACK 
TENP>^RATU«.C 
ACCEL ERAT lUN 
ARiLt-UF-ATf ACK  RATE 


0*390060  04  LBF 
0*233990  00  RADIAN 
-0*427000-01  RACIAN/9EC 
0.I9B7ID  03  FT/9EC 
0*32«LBO-02  9LUC/FT44J 
0*112970  00  radian 
0.523J0O  03  DECREES-R 
0*109100  01  FTy9EC4*2 
•0.916393-03  RAOIANPEEC 


altitude 
altitudl  rate 

ALTITUDE-MATE  RATE 
vertical  ACCELERATION 
ELEVATOR  DEFLECTION 
lift  LUEFFICIENTI  CL  I 
DMAS  COCFflCIENTI  CO  I 

PukER  available 
FLICHT  PATH  ancle 


0*119493  04  FT  6 

tf*l03l9D  02  FT/9EC  6 

-9*923710  91  FT/9EC042  • 

0*0  FT/9EC442  0 

0*0  radian  * 

0*709123  00  • 

0.949000-01  a 

0*192470  09  FT-L9F/SIC  • 
0.I2I39U  00  radian  a 


kCICpI 
PITCH  ancle 
PITCH  rate 
AINEPtlU 
DLnSM  V 

ANCLE  CiF  ATTACK 
temperature 

ACCELEMATIJN 

ansle-uf-attack  rate 


0.309060  04  LBF 
0*239d3u  00  RADIAN 
-0*439370-01  RACIAN/SEC 
0*199000  U3  FT/SEC 
0*220*90-02  SLUG/FTa*3 
0*111790  00  RACIAN 
0*920000  03  OECHEC9-M 


ALTITUDE 
altitude  rate 

ALTITUOe-RATE  RATE 
VERTICAL  ACCELERATION 
elevator  deflection 
LIFT  CCEFFICIENTI  CL  ) 
ORAC  CUCPRICtENT!  C3  1 
PLaER  AVAILABLE 
FLISHT  PATH  ancle 


0*119990  04  FT  a 

0*199973  02  PI/SBC  6 

-0*937000  01  FT/SECaat  9 
0*0  FT/SEC443  9 

0.0  RADIAN  9 

0*703990  00  9 

0*949993-01  a 

0.I9299O  09  FT-LBF/9CC  9 
0.117970  00  RAOIAN  9 


AIR9PLEU 

CEN91IV 

ANrA.e  UP  attack 


0.39999C  04  LBF 
0*229220  Ue  RAOIAN 
-0.4449ID-OI  RAC1AN/9EC 
0*199100  03  FT/SEC 
0.339990-02  SLUC/FTaaS 
0.II094U  00  RACIAN 
0*930060  03  DECRELS-R 
0*224020  01  FT/9EC442 
•0*699330-03  RAOIAN/SEC 


ALTITUCE 

altitude  rats 

ALTITUOE-RATE  RATE 
vertical  ACCELERATIuN 

elevator  deflection 
lift  coefficienti  cl  I 
DBAS  CCEFFICIENT!  CO  I 
POaER  AVAILABLE 
FlIAHT  PATH  ancle 


0*ltS92O  09  FT  a 

0.IBI420  02  FT/9EC  6 

-0*991970  01  FT/OECaai  a 
0.0  FT/9BCaa3  a 

0*0  RAOIAN  9 

0*999990  90  a 

0*941990-01  a 

0.192640  09  FT-LBP/9EC  a 
0*114790  00  RADIAN  a 


6CISMT 
PITCH  AHCLE 
PITCH  RATE 
A IM9PCE0 
OENklTV 

arclc  up  attack 

T EMPERATURE 
acceleration 
ancle*i#-attack  rate 


0*399990  04  LBF 
0*220740  00  radian 
-0*493330-01  RAOIAN/SBC 
0* 199310  03  FT/SEC 
0*339643-03  SLU6/FT493 
0*110140  00  RACIAN 
0*930000  03  OeCREC»-R 
9*316810  01  FT/9EC443 
•0*903970-03  RACIAN/SEC 


altitude 
altitude  RATE 
altitude-rate  rate 
vertical  acceleration 

ELEVATOR  OEFLECTIUN 
LIFT  CUEFFICIENTI  CL  I 
0RA6  CCEPFICICHT!  CO  I 
PUaER  available 
FLISHT  PATH  ANSLE 


0*119000  04  PI 
0*176940  02  FT/SEC 
-0*999030  01  FT/9EC993 
0*0  Fr/9fC942 

0*0  RAOIAN 

0*993010  00 
0*937790-01 

O.I9273D  09  PT^BF/9EC 
0*110900  00  RAOIAN 


■EISHT 
PITCH  ANSLE 
PITCH  RATE 
AIMSREIO 
UEN91TV 

argle  cf  attack 

TEMPlKATURE 

ACCELERATION 

•NcLI -UP-ATTACK  RATE 


0*399«90  04 
0*219190  00 
•0*9S900O*0l 
O.I9V930  03 
0*229630-02 
0*109340  00 
0*930000  03 
0*229970  01 
-3*799400-02 


LBF 

radian 

RAOIAN/SEC 

FT/SEC 

SLU6/FTaa3 

RADIAN 

OECREES-R 

F1/SCC492 

RACIAN/SEC 


altitude 

ALTITUDE  RATE 
ALTITUOE-RATE  RATE 

vertical  acceleration 

ELEVATOR  OEFLECTIUN 
LIFT  COEFFICtEHTI  CL  » 
DMAS  CUEFFICIENTI  CO  1 

Purer  available 

FlIOHT  PATH  ANSLE 


O.II9IBO  99  FT  • 

0*170120  02  PT/SEC  9 

•0*S70|70  01  PT/9ECR42  9 
0*0  PT/SECR42  9 

0*9  RAOIAN  9 

0*999793  00  9 

046J3990-01  • 

9*193930  99  PTK.BP/9fC  9 
0*109040  00  RAOIAN  9 


aElCHl 
PITCH  AnSLE 
PITCH  KATE 
AIPSPCIO 
OtNSflV 

anule  up  attack 
temperature 

ACCELEHATIilN 

anule-up-attack  rate 


0.3999CO  04 
0.311990  90 
-0*496940-01 
O.laOTTO  93 
0*329630-03 
0.100940  00 
0*930000  03 
0*241100  01 
-0*794680-02 


RAOIAN 

RACIAN/SEC 

PT/SEC 

9LUS/PT4RJ 

RAOIAN 

OESREES-R 

PT/SEC443 

RAOIAN/SEC 


altitude  < 

altitude  rate 
altitude-rate  rate 

VERTICAL  ACCELERATION 
elevator  DEFLECTION 
lift  CUEFFICIENTI  CL  I 
DMAS  CUEFFICIENTI  CO  I 
POaEM  AVAILABLE 
FLISHT  PATH  ANULE 


0*194290  02  PT/9EC  R 

•0*990900  01  PT/9ECRR2  R 
0*0  FT/9ECRR2  R 

0*0  RAOIAN  R 

0.RB3740  00  R 

0*930290-01  R 

0*192930  09  FT-LBP/9EC  • 
0*103010  00  RAOIAN  R 


REISHT 
PITCH  ANGLE 
PITCH  RATS 

airspeed 

OEnSITV 

ANuLE  up  attack 
TEMPI RaTuKE 
ACCELERATION 

ansle-cf-atiack  rate 


0*319960  04 
0*206940  00 
-0*473720-01 
0*160010  03 
0*329610-03 
0*107790  00 
0*930009  03 
0*393790  01 
•0.709630-03 


LSF 

RAOIAN 

RACIAN/SEC 

FT/SEC 

ILUG/FT4R3 

RACIAN 

DEGREES-R 

FT/9ECRR2 

RAOIAN/SEC 


ALTITUCE 
ALTITUDE  RATE 
alt  ITUOE-RATE  RATE 
vertical  acceleration 

ELEVATUR  DEFLECTION 
LIFT  COEFFICIENTI  CL  ) 
DRAG  CUEFFICIENTI  CD  I 
PUVER  AVAILABLE 
FLIGHT  PATH  angle 


0*119990  OA  FT  9 

0*190300  02  FT/SIC  9 

-0*903460  91  FT/9EC9R2  9 
0*0  FT/9EC441  9 

0*0  RAOIAN  9 

0*979790  00  9 

0*929940-01  9 

0*193030  09  FT-LRF/SEC  9 
0*990990-01  RAOIAN  9 


bBIShI 
PITCH  angle 
PITCH  RATI 
AlHSPtEO 
DENS  IT V 

ANGLE  UP  ATTACK 
TENPEAATURIf 
ACCELIHATION 
ANGLE-OF-ATTACK  rate 


U.3U9990  09 
0*303070  00 
-0*490190-01 
0*160370  03 
V«33V90>>*03 
0*106960  00 
0*630000  03 
0*396900  9 I 
-0*704400-02 


LBF 

RAOIAN 

radian/SBC 

FT /EEC 

9LUG/FT9R3 

RAOIAN 

DEGSEEB-R 

FT/9ECRR2 

RAOIAN/SEC 


altitude 

ALTITUDE  RATE 
ALTITUDE-RATE  RATE 

vertical  acceleration 

ELEVATUR  DEFLECTION 
LIFT  COEFFICIENTI  CL  1 
DRAG  COEFFICIENTI  CO  I 
PURER  AVAILABLE 
FLIGHT  path  ancle 


0*119990  09  PT  9 

0*192210  01  PT/9CC  9 

•0*919910  01  PT/SEC992  R 
0*0  FT/9BCRR1  R 

0*0  RAOIAN  9 

0*973900  00  9 

0*923110-01  9 

0*193143  09  PT-LBP/SEC  9 

0*«61l3O-9l  RAOIAN  R 


allGFT 
PITCH  ANGLE 
PITCH  FATE 
AIR9PIEP 
DENS  IT V 

ANGLE  UP  ATTACK 


0*399990  04  LBP 
0*197240  00  RAOIAN 
-0*406320-01  RAOIAN/SEC 
0*I90BRD  03  PT/aiC 
0*339990-02  9LUG/FTRR3 
0*109190  00  RAOIAN 


ALTI TUOE 

altitude  RATI 

ALTITUDE-RATE  RATS 
vertical  acceleration 
ELEVATOR  DEFLECTION 
LIFT  COEFFICIENT!  CL 


0.II9EID  BA  FT 
0*199090  02  PT/9EC 
-0*927420  01  FT/9ECR9J 
0*«  PT/9BC4R2 

0*0  RAOIAN 


743 


I 

I 

1 

I 


CAT*  AT  lift  I 


I 

I 


t 

CAT*  AT  m I 


I 


TCMAKAAtURK  * 

ACCCLtAATION  • 

AMI.A*(#«ATTACK  RATC« 


*tl6M  • 
AITCH  ANCLfc  • 
AITCH  AATC  • 

AMU.C  or  ATTACK  A 
TCMAlAAruAC  A 
ACCKLIAATION  a 
Ah«<.C>OA»ATTACK  IiATCa 


Aei«Hi  A 
Alien  ANGCK  a 
AITCH  AAtC  A 
AUftAItd  A 
OCHAIf*  A 
AhGLC  or  ATTACK  a 

ACCAIaNAIICK  a 
ANM.f>UA'>ArTACK  KATCa 


aCI«hT  a 
AITCH  ANW^C  A 
AITCH  HATC  A 
AIHAAtfO  A 
OCNAI1V  A 

AKCLC  OA  attack  a 
TIAACAATUAC  A 
ACCCLIMATIUN  A 
AHCCA-i^-A11ACK  AAie* 


AfclCHT  A 

AITCH  AhCCC  a 

AITCH  tATC  A 

AIA»PkCJ  A 

AMGCC  4jA  attack  ■ 

TeHAtHATUKC  A 

ACCCtCI-  AI  luN  A 

AH«LC-t^-ATT  ACR  AATC- 


I 


ACI6HT  > 
AITCH  AHCLfc  A 
AITCH  Halt  A 
AlASAtTO  A 
JCNtITT  A 
AKM.t  CA  ATTACK  • 
TChACHATOMC  a 
ACCCi-CAAIIoM  A 
AHCA.C-CA-ATTACR  AATCa 


».h>0p«0  OA  oeCACES^K  I 
••arosso  oi  at/»cc**«  I 
•0«TT0970*P2  KAOIAM/SEC  | 

I 


i 

0.3909A0  O*  LMA  I 

0*l923Sa  aO  HAtflAN  I 

•ll•A9l«^0-tf  I AACIAM/OEC  | 
OalAOAJD  «J  AT/SCC  t 
0»2t9SAO-01  0LU«/AT**3  1 
OtIOOAOO  00  AAOIAN  I 

OcOaoPOA  03  OK&ACCO-K  I 
0*393030  01  AT/ieC**a  | 
•^0*rT3J3D>03  KAOIAM/ftCC  j 


ORAO  CbCrAICICMTt  CO  !■ 
ACAKK  AVAILAIM.E  a 
AklfiMT  PATH  ANCLE  ■ 


ALTITCM  A 
ALTIIUOC  RATE  A 
*LTITVDE«RATE  A ATI  a 

vertical,  acceleration  a 
elevator  OCELECTIUN  a 
LlET  CCEmCIENTI  CL  M 
ORAC  CUCmCIKNTI  CO  IA 

rgaer  available  a 

PLIGHT  PATH  ancle  a 


0*9I9AAO>OI  • 
0.I932A0  00  PT-LOP/OEC  • 
0*910*10-01  RAOIAN  a 

AOOAAOAAAOAAAAAOOAOOAOOAO 


0*119900  0*  PT  0 

0*I3900B  03  PT/IEC  * 

■A«*»SOOOO  01  PT/0EC093  A 
0*0  PT/SECA03  A 

0*0  RAOIAN  A 

0*0*3990  00  A 

O.OIA3IO-OI  A 

0*103300  0*  PT-LOP/OEC  * 
0*0*9400-01  RAOIAN  * 


0*3*9900  0*  LOP 
0*10740U  00  RAOIAN 
-0*A9T37.^«I  RACIAMPOBC 
0*1*1130  03  PT/OEC 
0«3399Ti>-0I  0LUC/PTAA3 
0«104A30  00  RACIAR 
OctaOOOO  03  OECREEO-R 
0*300010  01  PT/OECAAt 
-0*TaT*AO-03  RAOIAR/OEC 


I ALTITUOC  A 
I ALtITWOC  RATE  A 
I ALTITwoe-RATS  RATE  a 
I vertical  ACCELERATION  a 
I ELEVATOB  OEPLECTION  a 
I LIPT  COEPPICICRTI  CL  |a 
1 ORAC  CCCPPtCIENTl  CO  |a 
I POWER  available  a 
t PLIGHT  PATH  Ancle  a 


0*130090  OA  PT  A 

0*133330  02  PT/OEC  * 

-O.AOOOOO  01  PT/0ECAA2  * 
0*0  PT/03CAA3  A 

0*0  RAOIAN  A 

0**09130  30  9 

9*013030-91  A 

9*103010  OA  PT-LRP/OeC  A 
0*937700-91  RADIAN  A 


3*3*90*0  0*  LOP 
0*103*00  00  PAOIAN 

-0*003340-01  RAOIAN/OEC 
3*IAIA40  03  P7/9EC 
0* 3390*0-03  0LUC/PTAA3 
0*I03B70  00  radian 
0*033000  03  DCCBELO-R 
0*319090  01  PT/0ECWA3 

-tf*p*ijao-oa  RAOIAN/OEC 


I ALTITwoe  A 
I ALTITUDE  RATE  ■ 
I altitloe-raTe  rate  a 
I vertical  ACCCLERATIUN  a 
I elevator  OEPLCCTION  a 
I LlPT  COIPPICIEMTI  CL  >w 
I ORAC  CCEPPICtCNTI  CO  |w 
I AOWEH  available  ■ 
I PLIANT  PATH  ancle  a 


0*130330  OA  PT  A 
9*I3*AAD  *3  PT/OCC  * 

0.0  PT/OECAoa  A 
0*0  RAOIAN  A 
O.AOAJZO  00  A 
0*OAAOOO-OI  A 
0*IB3aAO  O*  PT-LtP/OIC  A 
O.TOAJTO-Ol  PAOIAN  * 


0*399900  04  LBP 
O*IT730O  00  BAOIAN 
*0*e0AB4l>*OI  RADIan/OEC 
0*1*1 TT3  03  PT/OEC 
0*339900-03  3LUC/PTAA3 
0*103110  00  RAOIAN 
0*030000  03  OECREEO-R 
0*3334*0  01  P1/0EC443 
-0*7000*3-33  RAOl an/sec 


t ALTItLOf  « 
I ALTITUDE  RATE  a 
I ALTITUOC-RATE  HATE  • 
I vertical  acceleration  a 
I ELEVATOR  OEPLCCTION  ■ 
I lIPT  CUEPPICIENK  cl  Iw 
j OHAC  CUCPPICIENTI  CO  |A 
I POWER  AVAILABLE  w 
I PlICHT  path  ancle  ■ 


0.13B3A3  OA  PT  A 

0*130000  93  PT/OEC  • 

-3.W7II9D  01  PT/BBCWA3  A 
0*0  PT/OECAAt  A 

3*0  RAOIAN  • 

0*000740-01  * 

O.I037BU  OA  PI-LOP/OCC  A 
0*743900-01  RAOI4N  * 


I 

0*3C9CS0  04  LHP  I 

0*173373  00  RADIAN  t 

-O.OIIOAO-OI  RACIAN/kCC  | 
0* 1*3110  03  PT/OEC  I 

3*329040-03  OLWC/P7WW3  | 
0*l«33«3  UO  RADIAN  1 

0*033000  US  3LCPCE0-M  | 
0*3*9910  01  PT/0LCW42  j 
-0.74W0TO-O3  HAOIAN/OEC  | 


altitude  w 

ALTITU-JE  RAIE  > 
ALTITUOE-AATE  rate  ■ 
vertical  ACCCLERATIUH  w 
Elevator  oeplection  w 

LIPT  CCCPPICIENTI  CL  |w 
ORAC  COEPPICICNTI  CO  |w 
PLWER  AVAILABLE  w 
PLtcHi  PATH  Ancle  w 


0.113343  03  PT/OEC  * 

-0.001330  01  PT/0CC942  A 
0.0  PT/SEC4A3  A 

O.A  RAOIAN  A 

0.A4AAI3  00  * 

3.0037IO-0I  A 

0.IW393O  0*  PT-LBP/OEC  A 
*•*99133-01  RADIAN  * 


CAIA  PI  |J3 


I wEICHt  w 

( PITCH  ancle  w 

I PITCH  RATE  w 

I AlOOPfTU  « 

I DENS  I TV  w 

I ARCLC  OP  ATTACK  w 

I TERPCRATURL  - 

I ACCELEhaTION  w 

1 ANCLC^P- ATTACK  AATEw 


0.IATI4D  00  RAOIAN  I 

-0.014933-31  R4CIAN/9EC  | 
0*Il3*«O  3J  PT/»EC  I 

0.329933-03  iLUC/PT4*3  | 
O.IOIAIO  OO  HACIAN  I 

0*930000  03  OeCREEO-R  | 
0*399430  01  P1/9ECW43  j 
-0*74100W-03  RaDIAR/oCC  I 


I wElCHt  • 
t PITCH  angle  w 
I PITCH  RATE  • 
i AIMSPfEU  ■ 
) OCNC ITT  - 
I ancle  op  attack  w 
I TLBPERATURE  ■ 
i ACCELERATION  « 
I ANCLfe -UP-ATTACK  MATE* 


3*399990  04  LBP  I 

0.1*1970  00  RAOIAN  I 

-O.AI037O-0I  RAOIAN/OEC  I 
0.1A20JU  U3  PT/REC  I 

0.329»3(^03  9LUC/rTw*3  j 
0.100070  00  RAOIAN  1 

0.920000  01  OLCBEE3.R  I 
0.372990  Ml  PT/AECW42  | 
-0*7391 00-02  HAOIAN/oeC  | 


ALTITUDE  ■ 
ALTITUDE  RATE  w 
ALTITUOC-HATC  RATE  w 
vertical  ACCELCRATION  w 
elevator  3ERLcCT1CN  - 
LIPT  COEPPICICNTI  CL  |w 
DKAC  CCEPPICIEHTI  CD  |w 
POWER  AVAILAALE  w 
PLICHT  PATH  ancle  w 


alt ITUOE  w 
altitude  rate  w 
ALTITUOC-RATE  rate  w 
vertical  acceleration  w 
ELEVATCR  OCPLECTtUN  • 
lipt  coeppicicnk  cl  I" 

ORAC  COEPPICICNTI  CO  |w 
POWER  available  • 
PLICHT  PATH  ancle  w 


0*120070  04  PT  A 

3.I0A340  02  PT/SEC  * 

-0.A909I3  01  Pt/SeC4*2  * 
0*0  PT/0CCA42  A 

3*0  RAOIAN  W 

0*0007*0-01  * 

0.I94UWO  Ow  PT-LBP/OfC  * 
0.AOS37O-0I  radian  * 


0*120*70  0*  PT  - A 

0*99*300  01  PT/SfC  A 

-0*700333  01  PT/0EC443  * 

0*0  PT/&ECA43  * 

0.0  RAOIAN  w 

0.A30AAO  00  * 

0 **97090-01  A 

0*104333  OA  Pt-LtP/SfC  * 
0.AI099D-0I  BAOIAN  * 


I 

I 

CATA  Pt  119  I 


WEICHt 
PITCH  ANCLE 
PITCH  f Alf 

AIMAPICD 

UEhSITV 

ANCLE  OP  ATTACK 
TCHPERATWRC 
ACCELERATION 
AHCLE-OP-ATTACK 


w 0*399*90  OA 
w O.lifATTO  00 
w -0*i3IABt>-01 
a 0*143313  03 
a 0*K399t«>-03 
a 0*100140  00 
a 0*920000  03 
a 0.3AAWOO  01 
[a  -0*72B2»3-0t 


Lup  i 
RAOIAN  I 
■AOIAN/SCC  I 
PT/REC  I 
0LUC/PTWW3  I 

OECREEO-R  I 
PT/SECAW2  j 
KAoiAN/oee  ( 


altitude  w 0*120770  OA  Pt  A 
altitude  rate  a 0*923770  01  PT/OEC  • 
ALllTUOe-HATE  RATE  ■ -0.70*1 70  01  P1/0EC«*3  * 
vertical  ACCCLRHATION  a 0.0  PT/BECWWK  a 
ELEV4TO*  OEPLECTION  a 0.0  BAOIAN  A 
LlPf  COEPPICICNTI  CL  |a  0.A30S93  00  A 
DRAG  CbCPPlCICNM  Cb  la  0**A909O-0l  A 
PLbCR  available  a 0.104370  O*  PT^OP/OfC  A 

Plight  path  ancle  ■ 3.o*asio-oi  radian  • 


I 


I 


a 0.39 V99U  04  LHP  I 4LTI1L0E  a O.I200A3  04 

a 0. 1919*3  00  R43IAN  I ALTITUOE  RATE  a 0.B9342J  01 

a -0.034240-0I  HACIAN/SCC  I ALTI TUOC-RATE  RATE  a -0.7177*0  01 
a O.loJbOD  OJ  PT/9EC  t VERTICAL  ACCCLCMAIION  a 0.3 

• 0.329910-03  0LUC/PT4W3  | ELCVATUR  OEPLECTION  ■ 0.0 

a 0.994I7U-OI  RADIAN  j LIPT  CCEPPICIEHTI  CL  |a  0.A3A3AD  00 

a 0.920000  03  OeCRCet-R  I DRAG  COCrPIClENTl  CO  la  3.A93373-01 

a 0.400390  01  PI/0EC4A3  | PCaCR  AVAIL AOLC  ■ 0*10*930  OA 

i ANCLf-UP-ATTACK  HAIE*  -0.73IA3O-O3  RAOIAN/OEC  I PLICHT  PATH  ANCLE  ■ 0.021370-01 

•****•4 44444W4W4WWW *«***»«***•*****«*•• 4444W4WAW4A44WW4******* AW* 0A4WAAAAA4W4W* ****** A < 

I i 

W O.J9990C  04  LBP  I ALTITUDE  a 0.130040  04 

a 0.I4A39U  00  RADIAN  I ALTITUOC  RATE  a 0.700333  01 

a -0.W3AA33-0I  RAClAN/OCC  | ALTITUOC-RATE  RATI  a -0.73AOOU  *1 
a O.IW43IO  03  PT/SEC  I VERTICAL  ACCELERATION  a B.O 

a 0*329913-03  0LUC/PT443  | ELEVATOR  OEPLCCTION  a B.o 

a 0*9AAV*0-OI  RADIAN  t LIFT  COEPPICICNTI  CL  |a  0.A3I7A0  00 

a 0.030003  0 3 DCCRCEO-R  I ORAC  COEPPICICNTI  CO  |a  0.4**7IO'^l 

a 0*413910  01  PT/0CC443  | POwCR  AVAILABLE  ■ 0*194700  9* 

rate*  *0*7t4»l(>-0a  AADIAN/OEC  ) PLICHT  PATH  ANCLE  ■ 0*479900-01 

I 


I bIICHT 
( PlfCH  ancle 

I PITCH  RATE 
j A1R9PIC0 
> data  pt  13a  I OENOITV 

i angle  op  ATTACK 
I tINPERATURt 
I ACCELEhATION 


I BEIChT 
I PITCH  ancle 
t PITCH  RATI 
I AIRSPC4U 
I OCNOIIV 
I ANCLE  OP  ATTACK 
I TERPCRATURE 
I ACCELER4TICN 
I ANuLE-LP-ATTACK 

I 

I*  *******  A******44< 


PT/SEC 
PT/SEC443 
PT/OEC* *3 
RAOIAN 


PT/SCCA43 

PT/SICW43 

RAOIAN 


I SATA  PT  13* 


i BIICHT 
I PITCH  ANCLE 
I PITCH  MATE 
I AINOPEEO 
I OENBItV 
t ANCLE  L#  ATTACK 


I 

0*399*00  OA  LBP  I ALTITUDE  a 0*131010  3A  PT 

0*1*1010  •*  RAOIAN  I ALTITUDE  BATE  a 0*707330  01  PT/SEC 

-0*020030-01  RAOIAN/tCC  | ALTI tUOE-RA IE  RATE  ■ -0*733003  01  PT/SEC**2 
3*ltt4*J0  *3  PT/OCC  i vertical  ACCELERATION  a 0*0  PT/0CC**3 

0*32«90(^93  ILUC/PTAAl  | ELEVATOR  OEPLECTION  a **0  RADIAN 

A**7«000-0l  RAOIAN  j LIPT  CUCPPICIENTI  CL  |a  0*»|T2*0  00 


tttiPCiiArubi:  1 

ACCCLIMAIION  t 

>N6LR>0r>ATTACK  K*ie< 


0.92000U  03  oeCOeES^h 
«*42rs90  01  Pr/9EC««2 

•9*7orSbO-02  oacun/sec 


ODAS  COCEAKIEMTI  CO  I 
POaCM  AVAILAOUC 
PC16NT  PATH  ANCLE 


o»4«ri20>ei 

««I94I70  0«  PT-LOA/SfC 
0*4302«0>»l  AAOIAN 


•CtCHT 
PITCH  ANCLE 
PITCH  *ATk 
AINSPCEO 
t>CN$IT* 

pKCLk  OP  ATTACK 
TEN PE LA TOPE 
ACCCLIAaT ION 
ANCLL-lP-ATTACK  rate 


»• 390960  04 
0.1JS72O  00 
•0*9303lfr>0l 
0*I940«U  03 
0*22990»*02 
0>072040-QI 
0«620000  03 
0*441270  01 
>0*700990-02 


LBP 

OACIAN 
RaOIAN/SCC 
PT/6EC 
SLVC/P T993 

radian 

OECREEf'R 

PI/SEC442 

RAOIAN/SEC 


altitude 
altitude  rate 

ALTIIUOfi>RATe  RATE 
VERTICAL  acceleration 
elevator  deplection 

LIPT  COEPPtCIENTI  CL  I 
URAC  COEPPICIENTI  CD  I 
purer  availaole 
PLICHT  PATH  ANClE 


0*131000  04  Pt 
0*C33470  01  PT/tEC 
-0*741200  01  PT/6EC942 
0*0  Pt/fEC942 

0*0  radian 

0*012060  00 
0*404000»0l 

0*166060  OO  PT-L0P/6EC 
e*364340-«l  radian 


VEICI-T 
PITCH  ancle 
PITCH  rate 
AINVPf 10 
0ENSI1T 

ancle  CP  ATTACK 
TE RPC RAT UHL 
ACCELERATION 
angle-up-attack  rate 


-e*8Jit>»o-oi 
0*106310  03 
9.22«600-0> 
0*9c60ro-0t 
0*020000  03 
0*454940  01 
-0*093010-02 


6ACIAN/6EC 

PT/6EC 

ELUC/PTOOJ 

PAOIAN 

0ECRCE6-R 

PT/6EC942 

RAOIAN/SEC 


ALtlTUCE 
ALTITUOE  RATE 
ALTiruOe-RATE  RATE 
VERTICAL  ACCELERATIUN  < 
ELEVATOR  OEPlECTIUN 
lIPT  CCEPPICIENTI  cl  I 
DRAG  CUCPPICICNTI  CO  l< 
POVEA  AVAILAOLE  < 

PLIGHT  path  angle 


-0*740410  01  PT/6EC94I 
0*0  FT/SCC902 

0*0  RAOIAN 

0*000400  00 
0*402193-01 

0*106230  OO  PT-LtP/StC 
0*330203-01  radian 


•EIGHT 
PITCH  ANGLE 
pitch  RATE 
Aiiopteo 
ocNOtir 

ancle  op  attack 
TERPkNATURl! 
ACCILERATI'M 
ANCLC-OP-ATTACK  rate 


0*399990  04 
0*126090  00 
-0*932023-01 
0*109770  03 
3.229493-02 
0*9bl970-0l 
0*020000  03 
0*400590  01 
-0*000410-02 


LVP 

radian 

RAOIAN/OCC 

PT/lEC 

0LU6/PT493 

radian 

OCGREfc«-R 

PT/SEC942 

raoian/scc 


ALTITUCE 
ALTITUDE  RATE 
altitude-rate  rate 

VERTICAL  ACCELERATION 
ELEVATOR  DEPLECTION 
lipt  cdeppicienm  cl  I 

DRAG  CCEPPICIENTI  CO  I 
POVER  available 
PLIGHT  PATH  ANGLE 


0.I2II9O  BO  PI 
0*403000  01  PT/6CC 
-0*768140  01  PT/SEC902 
0*0  PT/9EC942 

0*0  RAOIAN 


0*47V790-01 

0.I1S42O  00  PT-LBP/SEC 
0*291090-01  RAOIAN 


•eight 
pitch  angle 
PITCH  RATE 
AlNSPfEO 
DEnE  ITT 

angle  op  attack 
TCMPCKATURE 
acceleratiun 
ANGLE-OP-ATTACK  rate 


0*119700  30 
-0*933240-01 
0*100290  03 
0*229490-02 
0*992140-01 
0*920000  03 
0*462200  01 
-0*079270-02 


RADIAN 

RAOIAN/iEC 

PT/EEC 

SLUG/P149S 

RaOIAN 

UEGREEO-R 

PT/SEC992 

RAOIAN/SEC 


ALTITUDE 
ALTITUDE  RATE 
altitude-rate  RATE 
VERTICAL  acceleration 
clevatlk  oeplcction 
LlPT  COEPPICIENTI  CL  I 

DRAG  COEPPICIENTI  CD  I 

PDpER  available 
PLIGHT  PATH  AhGlE 


0*121240  04  PI 
0*407970  01  PT/6EC 
•0*761610  01  PT/SEC992 
0*0  PT/SEC992 

0*0  RAOIAN 

0*699110  00 
0*477420-01 

0*196013  OO  PT-L6P/SCC 
g*24642l>>0l  RAOIAN 


■EIGPT 
PITCH  Angle 
PITCP  RATE 
AIRSPEED 
OEnSITT 

angle  GP  4TTACX 
TEMPERATURE 
ACCEL ERA1 ION 

angle-jp-attack  rate 


0.399980  04 
g*ll4420  00 
-0*63392I>-01 
a*lo0743  03 
0*2294 90-02 
0*946300-01 
0*620000  03 
0*499700  VI 
-0*OT2a93-32 


LBP 

RAOIAN 

hACIAN/SCC 

PT/SEC 

6LUG/PT443 

radian 

DCCREC9-R 

PT/SEC442 

RAOIAN/SEC 


ALTITUDE 
ALTITUDE  RATE 
ALT! TUDE-MATE  RATE 
vertical  ACCELERATION 
ELEVATOR  DEPLECTION 
LIPT  COEPPICIENTI  CL  I 
drag  COEPPICIENTI  CO  I 
PGvER  available 
flight  PATH  angle 


0*121273  04  PT 
0*331910  01  PT/SEC 
-0.7O7SIO  01  PT/SIC442 
0*0  PT/6EC««2 

0*0  RAOIAN 

O.S9SSOO  00 
0.47SI4U-OI 

0*165000  00  PT-LBP/SEC 
0*190040-01  RADIAN 


•EIGHT 
PITCH  angle 
PITCH  RATE 
AIHSPICO 
DENStIV 

angle  dp  attack 
TENPLRATuRE 

acceleration 
ancle-cp-attack  rate 


0*399990  04 
V.I09090  00 
-O.SJ3400-01 
0*107340  03 
0*229400-32 
0*939700-01 
0*S2ve03  03 
0*909300  01 
-0*tiA4060-V2 


LBP 

RaOIAN 

RACIAN/SEC 

PT/SEC 

SLUC/PT443 

RAOIAN 

OEGNEES-M 

PI/6EC442 

RAOIAN/SEC 


ALTITUDE 
altitude  HATE 
ALTITUOE-RATE  NATf 
vertical  acceleration 

ELEVATOH  OEFUECTION 
lipt  CLEFPICIENTI  cl  I 
DRAG  COEPPICIENTI  CO  I 
PC4ER  available 
FLIGHT  PATH  angle 


0*121300  04  PI 
0*264400  01  PT/SCC 
-0*773140  01  P1/SEC442 
0*0  PT/SEC44f 

0*0  RAOIAN 

0*991340  00 
0*472930-01 

0*130000  OO  PT-LBP/SEC 
0*162173-01  RAOIAN 


•EIGHT 
pitch  angle 
PITCH  RATI 
AIA6PEE0 
OENSITT 

angle  op  ATTACK 
TEMPEHATUHC 
ACCCLENATICN 
ANGLE-OP-ATTACK  RATE 


0*399990  04 
0*103790  00 
-0*933073-01 
0*  Io77o0  03 
0*229403-02 
0*932090-01 
0.9200CO  03 
0*62270D  01 
-0*097900-02 


LBP 

RAOIAN 

RACIAN/SEC 

PT/SEC 

■LUG/PT443 

raCIan 

OEGMEES-R 

PT/SEC4P2 

radian/ SEC 


altitude  • 

ALTITUDE  RATE  « 
ALTITuOC-RATE  rate  ■ 
vertical  acceleration  - 
elevator  deflection  - 

lift  COEPPICIENTI  CL  I- 
drag  CCEPPICIENTI  CO  I* 
POWER  available  - 
plight  PATH  ANCLE  - 


0*121320  04  PT 
O.ITOSOO  01  PT/SEC 
-0.TT039O  01  PT/SEC442 
0*0  PT/SEC04t 

0*0  RAOIAN 

0*607100  00 
0*470770-01 

0*15O2OO  OO  PT-LBP/SEC 
ft*10S4SO-41  RAOIAN 


•EIGNI 
PITCH  angle 
PITCH  rate 
AIRSPEED 
UENSItV 

angle  op  ATTACK 
TEMP ERA Tun I 
ACCELERATION 
angle-up-attaCk  rate 


0*399996  04 
0*904270-01 
-0*632390-01 
0*  100290  03 
0*229400-02 
0*929990-01 
0*620000  V] 
0*630140  01 
-0*«90260-02 


LBP 

radian 

radian/sec 

pt/sec 

SLUG/F  T9  4 3 
HACIAN 
DEGREE 6-R 
PT/SEC992 
RACIAN/SEC 


ALTITUDE 

altitude  rate 
AL It TUDE-RATE  rati 
vertical  ACCELERATION 
ELEVATOR  OCFlECTICN 
lift  COEPPICIENTI  CL  I 
DRAG  CCEPPICIENTI  CD  I 
P09EH  available 
FLIGHT  PATH  ANGLE 


0*121340  04  PT 
0*900130  00  PT/SCC 
-0*703260  Bl  Pt/6EC99S 
3*0  PT/SCC902 

0*0  RAOIAN 

0*983000  00 
a*400000-«l 

0*190410  00  PT-LBP/SEC 
0*S#7I 00-02  RAOIAN 


■ f IGHT 
PITCH  angle 
PITCH  RATE 

airspeed 
dens  I TV 

angle  op  attack 
TCMPCKATURE 
ACCELERATION 
ANGLC-CP-AMACK  hate 


0*309990  04 
0*93I09D-0I 
-0*631300-01 
0.I609J0  03 
e*t29401>-02 
0. 919000-0  I 
0*920333  33 
0*649460  01 
-3*042090-02 


LBP 

R4CIAN 

RAOIAN/SEC 

PT/SEC 

SLUG/F 1993 

RAOIAN 

OEGHECS-R 

PI/SEC992 

RAOIAN/SCC 


ALTITUDE 
ALTITUDE  RATE 
ALTITUOE-RATE  RATE 
vertical  ACCELERATION 
ELEVATOR  DEFLECTION 
LIFT  COEPPICIENTI  CL  I 
DHAG  COEPPICIENTI  CO  I 

P09CR  available 
flight  path  angle 


0*121340  04  FT 
0*203900  00  PT/SCC 
-0*T077«0  01  PT/SEC992 
0*0  PT/SBC902 

0*0  radian 

0*400010-01 

0*164420  OG  PT-LBP/SCe 
0*119900-02  RAOIAN 


•EIGHT 
PITCH  angle 
PITCH  RATE 
AIRSPEED 
OENSIIV 

angle  OP  ATtACX 

TEMPERATURE 

ACCbLERATION 

anglc-gp-attack  rate 


0*399990  04 
3.904633-01 
-0*630060-01 
0.I69IIU  03 
3*229400-02 
0*916000-01 
0*620000  03 
0*69o07D  01 
-3*039190-02 


LBP 

radian 

AaCUn/SEC 

PT/SCC 

SLUG/PT093 

radian 

OCGRECS-R 

P T/SCC992 

RAOIAN/SEC 


ALTITUDE 
ALTITUDE  RATE 
ALTITUOC-RATC  rate 
VERTICAL  ACCELERATIUN 
ELEVATOR  DEFLECTION 
lipt  COEPPICIENTI  CL  I 
drag  CuEPPICIENfl  CO  1 
POMCR  AVAILABLE 
PLIGHT  PATH  ANGLE 


-0.I9IB73  00  PI/SEC 
-0*709900  01  PT/SEC99I 
0*0  PT/SEC992 

0*0  RAOIAN 

0*679970  BO 
0*446000-01 

0*190730  OG  PT-LBP/SIC 
-0*1134*3-42  RAOIAN 


•EIGHT 
PITCH  ANGLE 
PITCH  RAT* 
AIRSPflO 
GEnSITV 

ANGLE  OP  ATTACK 


0*399990  04  LOP 
0*06I64(>-01  RAOIAN 

-0*929123-31  RAClAN/tEC 
0* I09LT3  33  PT/SCC 
e*229403-«A  aUUG/PT992 
0*909620-01  RACIAN 


ALTITUDE 
ALTITUDE  RATE 
ALTITUOE-RATE  RATE 
vertical  ACCELERATION 
CLEVATOM  3CFLECTIOH 
lift  COEPPICIENTI  CL  I 


0*121340  04  PT 
-0*943770  00  PT/SCC 
-0*793090  01  PT/SEC«9f 
0*0  PT/BCC992 

0*0  RAOIAN 

0*672970  00 


745 


ACCCLINAIION  > 

ANGLe-OF-ATfACK  AATf« 


«*Al«eOU  09  OCMCCWN 
0«MO>90  01  FT/SECA«a 
-0*a9I79O»0X  OAOIAN/OIC 


0AA«  CUFFICICNn  CO  1 
POVCR  AVAILAOLE 
FLIGHT  PATH  ANGLE 


0*44SAtO-0l 

O.IMOAO  0«  FT-LOF/UC  « 
-0«»r«OSD-OX  AAOIAN  I 


•EIGHT 
PITCH  ANGLE 
PITCH  rate 
AlROPfEO 
OEMIITV 

ANGLE  OF  ATTACK 
TENPEHATUNE 
ACCELERATION 
ANGLE-OF'ATTACK  RATE 


«*J900SO  OA 
o*roorao-oi 
•OaSITEOD-OI 
OaITOEAO  09 
•.2tK«ao-ox 

0*«09ZA0^1 
0.010000  01 
O.ORllOO  01 
•O.AIAIBO-Ot 


LOP 

RADIAN 

RADIAN/OEC 

FT/OEC 

«.LG/FTA«1 

radian 
DEGREE  1-R 
FT/0EC*«1 
RAOIAN/OEC 


ALTITUDE  m 
ALTITUDE  RATE  > 
ALTITUDE-RATE  RATE  ■ 
VERTICAL  ACCELENATION  - 
ELEVATOR  DEFLECTION  - 
LIFT  COEFFICIENT!  CL  i« 
DRAG  COEFFICIENTI  CO  l« 
POWER  AVAILAOLE  ■ 
FLIGHT  PATH  ANCLE  > 


O.IXIltO  OA  FT 
'O.ITT090  01  FT/OEC 
>0.70TAAD  01  FT/OECAAR 
0.0  FT/SECAAt 

0.0  RADIAN 

O.OEOOID  00 
O.AOirOD-01 

o.lonoo  OA  FT-LOF/OEC 
•o.iOAoio-oi  radian 


WEIGHT 
PITCH  ANGLE 
PITCH  RATE 
AIRIPtlJ 
DENIITV 

angle  CF  ATTACK 
TEMPERATURE 
ACCELERATION 
angle-up -ATTACK  RATE 


O.TAAOAD-01 
-O.OIOIAD-OI 
Otiroojo  09 

O.IIOAOD-OE 
0.0A704O-01 
O.klOODO  01 
O.AOOtlU  01 
-D.AIA7ED-0R 


LRP 

radian 

RADIAN/OCC 

FT/lEC 

0LUG/PTAA9 

radian 

OEGREEO-R 

FT/OCCAAl 

RADlAN/OtC 


ALTITUDE 

ALTITUDE  RATE  • 

ALTITUDE-RATE  RATE  - 

vertical  acceleration  ■ 

ELEVATOR  DEFLECTION  a 

LIFT  COEFFICIENT!  CL  |a 
DRAG  COEFFICIENT!  CD  >a 
POWER  AVAILARLE  a 

flight  path  Angle  a 


O.I0I9OD  OA  FT 
'0.107050  01  FT/OEC 
'O.O0OA9O  01  FT/OICWAl 
0.0  FT/9ICAAX 

0.0  RADIAN 

O.OAOIOD  00 
O.AOOOtD-01 

0.10799D  OA  FT-LOF/OEC 


weiet-T 
FITCN  angle 
FITCH  RATE 
AIROFIIO 
DENS 11V 

ANGLE  OF  ATTACK 
TEMPCRAIURE 
ACCELfRATIUN 
ANGLE-CF-ATTACK  RATE 


0.399950  OA  LMF 
0.A9J70O-0I  RADIAN 
-O.SllAOO-OI  RACIAN/OEC 
0.I7IA9O  09  FT/OEC 
0.229A9U-Oa  OLUG/FT**! 
0.0909ID-01  radian 
0.510000  01  DEGREEO-R 
O.AOOOAO  01  FT/OECAWX 
-0.AO91AO-O1  RADIAN/OCC 


ALTITUDE  a 

altitude  rate  a 

ALTITUDE-RATE  RATE 
VERTICAL  ACCELERATION  a 

ELEVATOR  DEFLECT. UN  a 

LIFT  CCCFFICIENTI  CL  |a 
DRAG  C0EFF1C1EN1I  CD  |a 

FCWER  available  a 

FLIGHT  PATH  ANGLE  a 


0.I1117D  OA  PT 
-O.llOOAD  01  PT/OEC 
-0.O01A90  01  FT/ACCAAt 
0.0  FT/OECAAl 

0.0  RADIAN 

0.9AIZAO  00 
0.A5799D-0I 

0.I07AI0  04  FT-LBP/OEC 
-0.1071ID-OI  RADIAN 


•EIGHT 
PITCH  ANGLE 
PITCH  RATE 
AIROPfCD 
DENOITV 

angle  UP  ATTACK 
TIAPCRATURE 
ACCELERATICN 
ANGLB-OF- ATTACK  RATE 


0.1990EO  OA  LIP 
o.aaioao-oi  radian 
-O.OIOOSO-OI  RADIAN/OCC 
0.  ITZOIMI  01  FT/OEC 
O.ZZ9AOO-OZ  OLUG/FTAAI 
O.OOAOAO-OI  RACIAN 
O.OZOOOD  01  0E6RCCS-R 
0.AZ07ZD  01  FT/OEC*aZ 
-O.NOItlO-01  OAOIAN/SEC 


ALTITUCC  a 

ALTITUDE  RATE  a 

altitude-rate  NATE  a 

vertical  ACCELERATICN  a 
elevator  deflcctiun 
lift  COEFFICIENT!  CL  |a 
DRAG  COEFFICIENT!  Co  I- 
POWER  available  a 

flight  path  ancle  a 


O.IZIZM  OA  FT  a 

-e.AlOOAO  01  FT/OEC  a 

>0.005900  01  FT/OECAAf  • 
0.0  FT/OECWAZ  a 

0.0  radian  a 

0.007430  00  • 

O.ASAZIO-OI  • 

0.1070AO  04  FT-LOF/OEC  • 
-0.ZA3Z9D-0I  RADIAN  • 


WEIGHT 
FITCH  ANCLE 
FITCH  RATE 
AIRSFIEO 
DEN4ITT 

ANCLE  OF  ATTACK 

TEMFCAATURE 

ACCELIRATION 

angll-uf-attack  rate 


0.399900  OA 
0.00972D-OI 
-0.0I493D-UI 
0. I71A00  01 
0.119A9D-01 
0.070000-01 
O.OIOOCO  03 
0.031240  01 
-0.00909D-OZ 


LOF 

radian 

RAOIAN/SEC 

FT/Oec 

OLUG/FTawl 

radian 

DECREE 0-R 
FT/OECAAZ 
RAOIAN/OBC 


altitude  a 
ALTITUDE  RATE  a 
ALTITUDE-RATE  RATE  a 

vertical  acceleration  a 

ELEVATOR  OCFLECTICN  a 
LIFT  COEFFICIENTI  CL  |a 
DRAG  COCFFICICNT!  CO  I- 
FOWER  AVAILABLE  a 
flight  path  ancle  a 


0.IZ114O  OA  PT 
•O.A09ZAO  01  PT/OEC 
•0.000010  01  FT/1CC4WE 
0.0  FT/0EC44Z 


WtlHNT 
PITCH  ancle 
PITCH  RATE 
AIROPEED 
OENO  ITV 

ancle  CF  ATTACK 
temperature 
acceleration 
ANGLS-OP-ATTACK  rate 


0.399G0D  OA 
O.OJSI9D-OI 
-0.0I1A9O-0I 
0.173110  03 
0.129500-01 
0.072950-01 
0.510000  03 
O.AA5A50  01 
-0.004300-C2 


LOF 

RACIAN 

RAOIAN/OEC 

FT/SEC 

SLUC/FTA*! 

RADIAN 

OecRCEi-R 

FT/RECAAl 

RAOIAN/OEC 


altitude  a 
ALTITUDE  RATE  a 
ALTITUDE-RATE  RATE  a 
vertical  acceleration  a 
ELEVATOR  DEFLECT  ION  a 
LIFT  COEFFICIENTI  CL  |a 
DRAG  COEFFICIENTI  CO  |a 
FCWfcR  AVAILABLE  a 

Flight  fath  ancle  a 


O.IZIIID  OA  FT  A 

>0.500110  01  FT/SEC  • 

-o.ooorso  01  FT/EECAAB  • 
0.0  FT/$tC*«X  A 

0.0  RADIAN  4 

0.0A94AD  00  4 

O.A5Z740-OI  4 

O.I043IO  04  FTM.0F/5EC  9 
>0.314790-01  RADIAN  4 


WCICHt 
FITCH  angle 
FITCM  rate 
AIRRFCID 
DEN5ITV 

angle  of  attack 

ACCELERATION 

angle-of-attack  rate 


0.1999AO  OA 
0.40700D-OI 
-O.BIO07D-OI 
0.179970  09 
0.11950D-02 
0.0A7I5O-0I 
0.410000  09 
0.A5709D  01 
-0.07077D-02 


RADIAN 

RACIAN/Sec 
FT /SEC 
SLUC/FT*«9 

radian 

OEGREES-R 

FT/SCC*A1 

RAOIAN/SCC 


ALTITUDE  a 

altitude  rate  a 

ALTITUDE-RATE  RATE  a 

VERTICAL  ACCELERATION  a 

ELEVATOR  deflection  a 

LIFT  COEFFICIENI!  CL  l> 
DRAG  COEFFICIENT!  CO  |a 
FCWER  AVAILABLE  a 

flight  fath  ancle  a 


0.111070  OA  FT  9 

>0.041100  01  FT/OEC  4 

>0.011100  01  FT/SEC44f  4 
0.0  FT/SECAAt  A 

0.0  radian  a 

0.BA4Z70  00  A 

O.AStilD-OI  A 

0.100540  04  FT-LDF/SCC  A 

•0.900150-01  RADIAN  A 


WEIGHT 
FITCH  ANGLE 
FITCH  NATE 
AIRSPEED 
DENS ITV 

angle  of  attack 

ACCELERATION 
ANGLE-OF-ATTACK  RATE 


0.999940  OA 
0.A94I0«^0I 

0.174490  09 
O.Z19900-OZ 
e.lAl AOD-OI 
0.02000O  09 
0.4A99SO  01 
-0.S7120O-0Z 


LOF 

RADIAN 
FACI an/ROC 

FT/Sec 

SLUG/FTAAI 

faoian 
DCGFEES-R 
FT/SCCAAZ 
RADI an/sc C 


altitude 

ALTITUDE  RATE 
Alt ituok-rate  ratr 

vertical  acceleration 

ELEVATON  DEFLECTION 
LIFT  COEFFICIENT!  CL  I 
DRAG  CCEFFICICNTI  CD  I 
POWER  available 

FLIGHT  path  Angle 


0.0  FT/SECAWt  A 

0.0  RAOIAN  • 

O.BAZASD  DO  A 

0.AA95ZD-01  w 

0.155790  04  FT-LRF/5CC  4 
-0.AZ42ZD-4I  RAOIAN  • 


WRIGHT 
FITCH  angle 
FITCH  RATE 
AIRSPEED 
DENS  ITT 

ANGLE  OF  attack 

TRMFERATURC 

ACCCLCRATION 

ANGLE -OF- AT  Tack  rati 


0.199940  04 
0.10ST4D-OI 
-O.SOIIOD-Ol 
0.175110  01 
0*2295  ID-CZ 
0.555710-01 
9.520U0O  03 

e.AOioso  01 

-0*043010-02 


LOF 

RAOIAN 

RADIAN/BCC 

FT/SEC 

OLUG/FT**! 

radian 

DEGREES-R 

FT/SeCAA2 

RAOIAN/SEC 


ALTITUDE  a 
ALTITUDE  RATE  a 
ALTITUOE-RATE  RATE  a 
VERTICAL  ACCELERATION  a 
ELEVATOR  DEFLECT  ION  a 
LIFT  COEFFICIENT!  CL  |a 
DRAG  COEFFICIENTI  CO  |a 
POWER  AVAILABLE  a 
flight  fath  angle  a 


I.  II091U  04  FT  9 

1*421540  01  FT/SEC  R 

1*012400  01  FT/SECA92  O 
1.0  FT/SECAAt  • 

).0  RROIAN  9 

P. 519000  00  A 

P.AA705D-0I  9 

P.1590A0  04  FT-A.OF/SBC  4 

P.44997D-01  RAOIAN  a 


WEI4HT 
PITCH  ANGLE 
PITCH  RATO 
AIROPEED 
DENE ITV 

ANCLE  OF  ATTACK 
TENFERATURE 
ACCELIRATION 
ANGLE-OF-ATTACK  RATE 


0*109040  04 
0.335750-01 
-0*497000-0  I 
0.175990  01 
0.BI0B2D-02 
0*0501  K^OI 
0(520000  01 
0.401540  01 
-O.SS4A1O-01 


LOF 

RAOIAN 

RAOIAN/SEC 

FT/SEC 

SLUG/FT941 

RAOIAN 

OEGRCEE-R 

FT/5CCGAB 

RAOIAN/SEC 


ALTITUDE  a 
altitude  RATE  a 
ALTI TUOE-RATE  rate  a 

vertical  acceleration  a 

ELEVATON  DEFLECTION  a 
LIFT  COEFFICIENTI  CL  )a 
DRAG  COEFFICIEMTI  CO  |a 
POWER  AVAILARLE  a 
FLIGHT  PATH  ANGLE  a 


-0.90AS40  G1  FT/ECC  • 

-0.GI2910  G1  FT/SECAal  4 
O.G  FT/SECW42  • 

0.0  RAOIAN  « 

O.SlEAtO  DO  O 

0.AA4A2O-0I  • 

0*159200  04  FT-LOF/SBC  G 
-0.EI437D-0I  radian  4 


0EI4H1 
PITCH  ANGLE 
PITCH  RATE 

PEHSITT 

ANGLE  OF  ATTACR 


R.1909AD  OA  LOF 
0.204100-01  RAOIAN 
-0.A91JAO-01  RAGIAN/BEC 
0.174400  01  FT/ECC 
0.t2«C2D-0t  SLUG/FT901 
0.BAA40D-01  RADIAN 


ALTITUDE  a 
ALTITUDE  RATE  a 
ALTITUDE-RATE  RATE  a 
WCRTICAL  ACCELCNATIDN  • 
ELEVATOR  deflection  a 
LIFT  COEFFICIEN1I  CL  I- 


-0.9041 50  01  FT/OEC  • 

-0.012020  01  FT/ECC9A2  • 
0.0  FT/SECAAt  A 

0*0  radian  a 

0.01207D  00  A 


746 


fliPtSATUtii 

XCLCNATIOK  < 

>6Le-f»^-ATt»CA  «AT€’ 


0*530000  03  OeONCES-H 
0*705090  bt  ri/SEC*«3 
•0*5*«0«0>03  NAOIAN/SCC 


OHAO  CUEFflCtENK  CO  »• 
PCikCfi  AVAtLAttce  ■ 

FLIttHT  f>ATM  AM4.C  • 


0*«49V3<>>0I 

0*tSV530  06  PT^LOF/SCC 
-0*996AIJ»01  NAOIAN 


eiCHT 

ItCH  ANCLC 
ITCH  RA1C 
iAs;>Aeo 

ENSItT 

NOLL  Of  ATTACK 
t4P6HATURC 
CCCLEHAIION 
NGLL-Uf'ATTACK  LATE 


0*399940  04 
0*237090-01 
-0*4*10570-01 
0*177400  03 
0*339530-03 
0*039140-01 
0*030000  03 
0*7lb42D  01 
-0*541770-03 


LBf 

MAOIAN 

«AB1AN/Sec 

f T/sec 

SLU«/f T6«3 

NACIAN 

DCbNCeS-R 

fT/3BC44I 

AA0IAN/5CC 


ALTITUOE  • 
ALTITUOe  RATE  ■ 
ALTITUOe-RATE  RATt  - 
VEHTICAL  ACCEUENATtCN  ■ 
ELEVATOR  OCFLECTION  » 
LIFT  COEFFICIEnM  CL  |4 
0RA6  CCEFFICUNTl  CO  l« 
POOER  AVAtLAOLE  ■ 
FCI6HT  PATH  ANOLl  • 


•’0*106740  02  FT/SCC 
'0*013350  Oi  PT/0EC643 
0*0  FT/SCC443 

0*0  NAOIAN 

0*530630  00 
0*443470-01 

0*159760  06  fr-LBF/5CC 


6EI6NT 
PITCH  AN6LE 
PITCH  rate 
A IN  SPEED 
OEMS  ITT 

AALLE  CP  ATTACK 
TEMPEA4T0NE 
ACCELERATION 
ANOLt-OP-ATTACK  RATE 


0*399940  04 
0*100400-01 
-0*403590-01 
0*170130  03 
0*329640-03 
0*0337AO-0l 
0*530000  03 
0*737560  01 
-0*634510-03 


LBF 

NAOIAN 

RAOlAN/SEC 

FT /SEC 

5LU6/PT443 

NAOIAN 

OEMEES-R 

PT/SEC443 

RA0IAN/5EC 


altitude  > 

altitude  rate  4 

ALTITUOE-RATE  rate  • 

vertical  acceleration  ■ 

ELEVATOR  DEFLECTION  ■ 

LIFT  COEFFICIENT!  CL  I- 
OHAO  COEFFICIENT!  CO  !■ 
PUOER  AVAILAOLE  ■ 

FLIOHT  path  angle  • 


0*130530  04  FT 
•0*114660  03  PT/seC 
■0*611530  01  PT/SEC443 
0.0  FT/5EC44S 

0*0  NAOIAN 

0.5352AO  00 
0*aA30S0-0I 

0*160030  00  PT-LtF/seC 
•0*045300-01  6A0IAN 


iEIGHT 
'ITCH  ANGLE 
•itch  RATt 
iIHSPEEO 
•E.4SITV 

iKGlC  CF  attack 

’CNPERATUHE 
iLCELEAATION 
iNGLC-OF-ATTACK  hate 


0*309940  04 
0*140360-01 
-0*4TR41l>-ai 
0*176060  03 
0*339540-03 
0*036450-01 
0*63dOUU  03 
0*736460  01 
-0*537390-03 


LHF 

RADIAN 
RADIAN/ 5EC 
FT/sec 
5LUG/FT443 
RADIAN 
OECRLES-R 
FT/SEC442 
RADI  AN/SEC 


ALTITUDE  ■ 
ALTITUOE  RATE  * 
ALTiTuoe-RATE  RATE  - 
vertical  ACCELCRATIUN  m 
ELEVATOR  DEFLECTION  - 
LIFT  CUEFFICIENT!  CL  !■ 
DRAG  COEFFICIENT!  CO  »« 
PuvEH  AVAILAOLE  ■ 

Flight  patn  angle  > 


0*130410  04  FT 
-0*132070  03  PT/SEC 
-0.010340  01  PT/5EC443 
0.0  PT/5EC463 

0*0  RADIAN 

0*921000  00 
0.440660-01 

0.16030D  06  PT-L6P/SEC 
-0.600070-OI  RADIAN 


CICFl 

itch  angle 

ITCH  R4TL 
IR5PIC J 
EnSIIV 

NLLE  Of  attack 
EMPEHATuHt 
CCLLERATIUN 
NOLE-CF-ATTACK  HAIi 


0*399040  04 
0.93BIOO-OJ 
-0*473030-01 
0*179600  03 
0*229550-03 
0*033330-01 
0*320000  03 
0* 7*93  DO  OI 
-0*9301 IU-02 


LBF 

RADIAN 

SA014N/SEC 

FT/SEC 

SLUC/FT443 

RAUIAN 

DEGREE5-R 

F1/SEC442 

RAOIAN/SCC 


altitude  > 
altitude  rate  ■ 
ALTiruOE-fATE  FATE  ■ 
vertical  ACCELERATION  « 

ELEVATOR  DEFLECTION  a 
LIFT  COEFFICIENT!  CL  »• 
3RAG  COEFFICIENT!  CO  |a 
POaER  AVAILAOLE  - 
FLIGHT  path  angle  - 


0*120300  04  FT 
>0*131070  02  PT/5CC 
-0*090000  01  FT/5EC6*f 
0*0  PT/5EC462 

0*0  radian 

9*516600  00 
0*439310-01 

0.160530  06  FT-LBF/5EC 
-0-7JDA1D-GI  RAOIAN 


>GLE  of  ATTACK  • 

iRPERAtUHE  > 

XCLERATIlM 
lOLE-OP-ArTACK  HATE' 


0*399940  04 
0*497850-02 
-0**oTAAJ-01 
0*160360  03 
0*239560-02 
0*014030-01 
4*520000  03 
0*759700  01 
-0*613900-03 


LOF 

NADIAN 
RACIAN/SEC 
FT/sec 
SLUC/FTAFJ 
RAOIAN 
DEGREE 5-R 
FT/SECaas 
RADIAN/ SEC 


ALTITUDE  - 

altitude  rate  a 

altitude-rate  rate  a 

vertical  acceleration  a 

LLEVATOR  OEFLECTIuN  a 

LIFT  COEFFICIENT!  CL  |a 
DRAG  CCEFFICIENM  CO  >a 
POaER  AVAILAkM.C  - 

flight  path  AP«GLE  a 


4*130150  04  FT 
'0*139150  03  PT/SEC 
'O.R06930  01  FT/SEC463 
0*0  FT/SECV63 

0*0  RAOIAN 

0*515340  00 
0*437090-01 

0*|a079O  06  PT-L6P/SEC 
'0*773270-01  RAOIAN 


lEIGHT 

•itch  angle 

i|TCH  RATE 
,IM  SPEED 
lENS  ITT 

iRGLE  CF  ATTACK 
ENPEBATDKE 
iCCELEPATION 
>NGLi: -DP- attack  I 


4*6099«3  g*  LBF 
•4*»73AJ0-44  RAOIAN 
-0*461660-01  RAOIAN/SsC 
0*161130  41  FT/SEC 
0*329570-43  SLUG/F1**] 
0-013960-41  RAJIAN 
4.530000  33  ObGFCES-R 
0*769960  01  FT/SECa*3 
-0*5>59a3-03  RACIAN/SEC 


altitude  a 
altitude  KATE  a 

ALTlTUOt-RATC  NATE  a 
VEHTICAl  acceleration  a 
ELcVATCH  ObFLCCTtUN  a 
LIFT  CUEFFICIENTI  CL  |a 
DRAG  COEFFICIENT!  CD  la 
PUaER  AVAILAOLE  a 
flight  path  angle  a 


0*130000  44  PT 
-0*147300  03  FT/SEC 
>0*004600  01  FT/SECAAE 
0*0  f T/5CC662 

0*0  haoian 

0*513130  00 
0*436700-01 

0*161040  06  FT-LFF/SEC 
-J*6t3A30-g|  PADIAN 


HEIGHT 
PITCH  angle 
PITCH  HATE 
AIHSPCCO 
UENS I T V 

AItGLS  CF  ATTACK 
TEhPCRATUME 
accelchat ion 
ARGLC-OF-ATTACK  rate 


4*399940  04  L6F 
-4*A6SaSD-42  radian 
•0*4557*0-01  RA0UN/5EC 
0*151940  43  F7/SEC 
4*339540-112  SLUw/F  TFAJ 
4*607940-41  RAOIAN 
4.630000  03  OEGHEES-R 
0.750030  01  FT/SECa*3 
-a.<*4B96>-03  RAOJAN/SEC 


altitude  - 

altitude  rate  a 

ALTITUOE-HATb  HATE  a 

vertical  ACCELEHATION  a 

llevatok  deflection  a 

LIFT  COEFFICIENT!  CL  |a 
DRAG  CDCFFICIENTI  CO  |a 
PubER  available  a 

flight  path  angle  a 


0.119050  04  FT 
■O.I5S3AO  42  FT/SEC 
■0.043120  01  Ft/SECaas 
4*4  FT/SECaai 

0.0  radian 

0.546970  00 
0.4354 50-41 

4.161300  06  PT-^OF/SEC 
■4.094400-01  RAOIAN 


ItlGHT 

•itch  ancle 
•ITCH  hate 
• 1I15PII0 
•ENSHV 

ingle  of  attack 
CKPERaTuRJ 
iCCELERATION 
iNGLE-OF-ATTACK  hate 


4*3949*0  0* 
-U.9I6I50-03 
-0*A«96aO-0l 
4*163644  03 
0*239590-42 
4*603990-01 
4*530000  43 
4*7696o0  41 
-4*491670-02 


RACIAN/SEC 
FT /Sec 
9LUG/FTaa3 
RADIAN 
DECREE S-R 
FT/SECAAE 

RADI AN/SCC 


altitude  a 

altitude  RATb  a 

altitude-rate  rate  a 

vertical  acceleration  a 

ELEVATOR  DEFLCCTIUN  a 

LIFT  CUEFFICIENTI  CL  I- 
OHAG  OJEFFtCIENTI  CO  |a 
PflaER  AVAILAbLE  “ 

Flight  path  angle  • 


0*119690  04  PT 
-4.163390  02  FT/SEC 
-4.799210  41  FT/SECaal 

0.0  FT/SECaaE 

4.0  radian 

0.505650  00 
0.43A333-0I 

4.101560  06  FT-L0F/5EC 
-0.604790-01  HAOIAn 


be I CHI 
PITCH  angle 
PITCH  RATE 
AIRSPEED 
DENS I IT 

ANGLE  OP  ATTACK 
TEMPERATURE 
ACCELERATION 
ANGLE-OP-ATIACK  KATE 


4. J999A0  44 
-0*136470-01 
-4*443370-01 
0*163460  03 
0*339600-03 
O.T96IOO-01 
0*530000  03 
0*790440  01 
-0*404921^02 


LBF 

RADIAN 

RACIAN/SEC 

FT/SCC 

BLUG/FTaas 

RAOIAN 

DECREE 5-R 

FT/tECaa2 

RAOl AN/SEC 


altitude  a 
altitude  RATE  a 
ALTITuDE-RATE  KmTe  a 
vertical  acceleration  a 
elevator  OEFLECTION  a 
LIFT  COEFFICIENT!  CL  la 
DRAG  CCEFFieiENT!  CO  la 
POHER  AVAILAOLE  a 
flight  path  angle  a 


0*119530  04  FT 
-0.171230  02  FT/SEC 
-0. T9S960  Ot  FT/SECaa3 
0.0  FT/SECaai 

0.0  haoian 

0.543770  00 
0.433020-01 

0.I6I0ID  06  FT’-LOF/SEe 
-0.034560-01  RAOIAN 


lEIGHt 
ITCH  angle 
>ITCH  RA71 
>1R  SPEED 
IEnBITT 

.R6LE  OP  ATTACK 
ENPEKATUKC 
iCCELERATION 

nglc-op-attack  rate 


4*399040  44 
-0*100400-41 
-0*436960-41 
0.I5A2B0  43 
0.139620-02 
4*793300-41 
0*920000  03 
0*63B790  01 
-a*A7B020-03 


L6F 

RAOIAN 

radian/sec 

FT/SEC 

SLUG/FTaal 

RAOIAN 

0EGREE5-R 

PT/Secaai 

RACIAN/SEC 


ALTITUDE  a 
ALTITUOE  RATE  a 
ALTITUOE-RATE  RATE  a 
vertical  ACCELERATION  a 
ELEVATOR  OEFLECTIUN  m 
lift  COEFFICIENT!  CL  la 
DRAG  CCEFFICIENTI  CO  |a 

POaCM  available  a 
plight  PATH  ancle  a 


0*110350  04  PT 
-0*ir0l6O  03  PT/SEC 
-0.703370  01  pr/SECaai 
4.0  PT/SECaal 

0.0  radian 

0.40974U  00 
4.431060-01 

0.162474  06  PT-LEF/SEC 
-0.07377O-0I  RAOIAN 


IIGHT 

TCH  ANGLE 
ITCH  RATI 
RSPEED 
:nsitv 

■GLi  OF  attack 


4.3999«0  04  L6F 
-9.32365O-0I  RAOIAN 
-0*430390-01  RAOlAN/SEC 
0*165090  03  PT/SEC 
0*22963(^42  SLUC/HTaaS 
0*76654(^41  RAOIAN 


altitude  a 

ALTITUDE  RATE  a 

ALTITuOL-RATE  hate  a 

vertical  ACCLLEHATIUN  a 

ELEVATUk  deflection  a 

lift  COEFFICIENT!  CL  |a 


0.119174  04  FT 
•0.107470  02  PT/SEC 
-0*706450  01  FT/SECaal 
0*9  PT/SECaat 

0*0  radian 

0.406793  60 


747 


TCM(*C««1uHe  ■ «*S2dttOO  0J  OtGHfcfcS-M  | OtUti  UlCr^PICI  CnT  I cil  M 

«cccLtfc«TiuN  • o.aiTvoo  01  ri/»rc**2  | pooch  availablc  ■ 

ANGki-r#->ATf  ACM  HaTC-  -0*421  lAO-02  ttAOIAN/SCC  | FLIGHT  PATH  ANGLE  m 

I 


0.49O2ZO-OI  * 
0.102J30  OA  FT-LOF/SIC  • 
■0.101240  00  HAOIAM  • 


»ATA  PT  irt 


VCIGNT 
PITCH  ANGL4 
PITCH  hATC 
AIR»P|IU 
JCNS11V 

ANCLt  CF  ATTACK 
TCMPcRATuSIf 
accclihatiun 
an^c-cf-attack  hate 


0*300440  04 
-0*2fcO04tP‘0l 
-0*4234CO-el 
0*I0»0 20  OS 
0*220440-02 
0.Tk304O-0l 
0*420000  OS 
0.024740  Ot 
-0.404S40-02 


HAOIAN 

AACIAN/SCC 

FT/tLC 

SLUOPFT443 

4A01AN 

DLC«Ce»-« 

FiySEC44S 

KADIANyiCC 


I ALTITUOE  4 
I ALTITuOC  rate  m 
I ALTITUOO-AATE  AATC  • 
I VERTICAL  ACCELCRATIOM  - 
I ELEVATOR  OEFlECTION  ■ 
I lift  colfficienti  cl  I- 
I ORAG  COEFFICIENT  I CO  I* 
I FOVEA  AVAILAVLC  ■ 
I FLIGHT  path  angle 

I 


0*110000  04  FT  4 

-0*I040SO  02  FT/GCC  4 

>0*704210  01  FT/SCC442  4 
0.0  FT/0BC442  4 

0*0  RADIAN  4 

0*409000  00  4 

0*420400-01  4 

0.142000  04  FT-LOF/SEC  4 
-0.100040  OO  radian  4 


vEIGhT 

PITCH  Angle  - 

PITCH  mats  • 

A1A4PIC0  V 

DCNOilT  4 

ANGLE  OF  ATTACK  ■ 

TCNPERATOliC  - 

ACCEL4AAT1UN  ■ 

ANGLL-UF-ATTACK  TATE- 


0*S0004I>  04 
>0*304000-01 
-0*414040-01 
0*114700  03 
0*220000-02 
0. 774200-01 
0*020000  03 

•0.447400-02 


I 

lof  I 
•aoian  I 
RAOIAN/SCC  I 
FT/SEC  I 
a.UG/FT44S  ( 
Racian  I 
OCGRCLO-R  I 
FT/OOC44S  I 
OADIAN/SEC 


I 


ALTITUDE  V 

altitude  rate  a 

ALTITUDE-RATE  RATE  a 

vertical  acceleration  a 
elevator  OfFLCCTION 
LIFT  coefficient  I CL  »a 
ONA6  CCEFFICICNTI  CO  ta 
PUVER  Avail AOLE  a 

FLIGHT  path  ancle  a 


0*110700  04  FT  4 

-0*202700  02  FT/SEC  4 
-0.770430  01  FTFSCC4*a  4 
0*0  FT/0CC44t  4 

0*0  RADIAN  4 

0.400400  00  a 

0*420020-01  4 

0*142040  04  FT-LOF/OEC  4 
-0*100700  00  NAOIAN  4 


CATA  FT  174 


aClGHT 
PITCH  AnGLl 

pitch  VaTC 

AIRSPCkU 

UCHOITV 

angle  cf  attack 

TENPCRATURL 

ACCCLIRATIUN 


0.S4V040  04  LVF  1 altitude  - 

•0.344030-01  radian  | ALTITUOC  RATE  a 

-P.400010-01  RACIAN/OEC  | ALTI TuOE-RATE  RATE  - 
0*107040  03  FT/OEC  | VERTICAL  ACCELERATION  - 

0.224C7U-02  2LLG/FT443  j ELEVATOR  DEFLECTION  ■ 
0*774710-01  radian  | LIFT  COEFFICIENT!  CL  »a 

0*420000  03  DEGREEt-R  | DRAG  COEFFICIENT  I CO  >a 
0*043720  01  FT/0EC442  | PUaEN  AVAIL AOLE  a 

ARGLE-iTF-aTTaCK  RATEa  -0*400070-02  RAOIAN/SCC  | FLIGHT  PATH  ANGLE  - 

I 


0*110370  04  FT  4 

-0*210320  02  FT/3CC  4 

-0*774730  01  Ft/SCC442  4 
0*0  FT/3CC442  4 

0*0  RAOIAH  4 

0*400040  00  4 

0*427440-01  4 

0*143100  04  FT-LOF/SEC  4 
-0*112440  00  RAOI4N  4 


CATA  PT  179 


431 GHI 
PITCH  Angle 
PITCH  RATE 

AlROPCeo 

URNS t TV 

angle  cf  attack 
tlnperatume 

ACCCLtVAT lUN 


I 


a -0.4U2A3O-O1  RAOIAN/SCC  1 ALTITUDE-RATE  RATE 
a 0.103443  03  FT/SEC  | VERTICAL  ACCELERATION  - 0.0 

a 0*224400-02  SLUG/FT403  | ELEVATOR  OEFLECTION 


a 0*110340  04  FT 
a -0*210240  02  FT/SEC 
a -0*749920  01  F1/SEC442 


0*770230-01  radian 
0*420000  OJ  OEGRECS-R 
0*031420  01  FT/S€C4*2 


I lift  COEFFICIENT!  CL  I-  0.403220  00  * 
j DRAG  COEFFICIENT I CO  |a  0*424420-01  4 
I purer  4V4ILABLE  a 0*143340  0*  FT-L2F/3CC  4 


•*444«44«4*44ai 


ARgLC-UF-ATTACK  RATEa  -0*44*230-02  RACIAN/SCC  | FLIGHT  PATH  ANGlE  a -0*114000  00  RADIAN 

I 4 

i****a*4****a*«4444***44*4*******4»a4*4444*4*4444444a****44*****a*4*4«4***44***4*****4*4«**444*4*44 


ailGFT 
PITCH  angle 
PITCH  NATE 
AIRRPfEJ 
3LNSIIV 

angle  uf  attack 
tCHPERAtuRE 
ALCElEHATI UK 


0*3«w9*U  04  LRF  | ALTITLCE 

-o*43i>*93-oi  Radian  I altitu3e  rate 
-4.9GSaaU-01  RACIAN/SEC  | ALT t TUOL-R A1 B 


RTe 


O.I04290  43  FT/SEC 
0*224700-02  Slug/ft  443 
0*74S«2I»0I  radian 
0*410000  03  OEGREES-R 
0*004470  Ol  FT/SEC*42 
ANGLE-CF-ATIACK  Rate*  -e.4374SU-02  RAOIAN/SCC  i FLIGHT  PATH  ANGLE 

I 


I vERTICAc  acceleration  • 
I ELEVATOR  DEFLECTION  a 
1 LIFT  CCCFFICIENTI  CL  I- 
t DMAG  CUEFFICICKTI  CO  I a 
I PCaER  AvAILAULE 


a 0.114140  04  FT  4 

a -0.229413  02  FT/9EC  a 

>0*743440  01  FT/3EC442  4 

0*0  FT/3EC442  4 

0*0  R40IAN  4 

0,402440  00  4 

0.*234ID-9I  4 

4.1634ID  0*  FT-LOF/SEC  4 


CRT*  PI  177 


.EIGHT  a 
PITCH  angle  a 

piiCH  Nate  a 
AINSPtkO  a 
OEN'OIIT  a 
angle  of  attack  a 

IEHPIRATUMS  a 
ALCLLCNATION  a 
ANGLc-DF-AITACK  rater 


I 4 

G.JQ944C  04  LC7  ) ALTITUCE  4 0.II74IU  04  Ft  4 

>0**e«7OU-0t  Nadi an  I ALTITUDE  RATE  4 -U. 233420  02  FT/SEC  4 

>0.344410-01  NACI an/sec  j ALT ITUOC-RATE  RATE  ■ -0*794140  01  Pt/SCC442  4 

0.I40I9U  G1  PT/SEC  | VCRTIC4L  ACCELERATION  4 0*0  FT/9tC442  4 

0*224710-02  3LUG/Ff*43  | lLCVATOM  ueFLCCTION  - 0*0  RADIAN  4 

0,7*1*110-01  RACIAH  I LIFT  COCFFICIENTI  CL  |4  0.473710  00  4 

0*420000  03  UEGNEES-H  | DRAG  CGCPFICICNTI  CO  |4  0*424430-01  4 

0*447200  01  FT/SeC4*2  | PQaEM  AVAILAOLE  4 0.143460  04  FT-LOF/SEC  4 

>0*431130-02  RAOIAN/SCC  | FLIGHT  PATH  ANGLE  a -0*123120  00  RADIAN  4 

I 4 


•EIGHT  a 
PITCH  angle  a 
PITCH  PATk  a 
airspeed  a 

DEHSITT  a 
angle  up  attack  a 
ICHPERATURE  a 
ACCELENATIwN  a 
AN>iLe-uF-ATTACK  RATER 


0*344«*L  04 
• O*  0031  70-tfl 
>0*301060-01 
0.IVI030  03 
0*224731^02 
0*7a7203-0l 
O*»2OC0O  OJ 
0*37*040  01 
>0*42*720-02 


RAOIAN 

RACIAN/SEC 

ft /sec 

9LU6/FT443 

RAOIAN 

OEGNLCS-R 

FT/SLC4F2 

RACIAN/SEC 


ALTMUOe  a 
ALTITUOE  RATE  ■ 
alt I TUOE-RATE  RATE  • 

vertical  acceleration  a 
ELEVATOR  deflection  a 
lift  CUCFFICIENT!  cl  |4 
ORAG  CCEFFtCiENTI  CD  |a 
P06CM  AVAILAOLE  4 
flight  path  ANCLF  a 


0*117470  04  FT  4 

•0*241070  02  FT/SEC  4 

•0*731400  01  PT/3CC442  4 

0*0  PT/3CC442  4 

0*0  radian  4 

0*477010  00  4 

0*423440-01  4 

0.144120  04  FT-L2F/SBC  4 
-0.124340  30  RAOI4N  4 


GAtA  PT  |7V 


OtlGHT  a 
PITCH  angle  a 
PITCH  Fate  a 

OEHSITV  a 
ANGLE  CF  attack  a 
lEHPLHAlwPE  • 
ACCELf Ration  a 
angle -UF- at TACK  4AIER 


O.IVI40J  OJ 
0.3247SO-02 
W.  7S24HI>-0  I 
O.S2333i>  03 
0.441640  01 
•0.4I43S3-02 


LUF 

RACIAN 

HAOIAN/SEC 

FT/SEC 

SLUG/FT*4j 

Radian 
OCGNEES-R 
F 1/SEC  642 
RAOIAN/SEC 


I ALTITLOE  a 

I altitude  rate  a 
I altitude-rate  rate  a 
I vlrticae  accclcnatiun  - 
I ELEVATuR  OEFLECTION  a 
I LIFT  COEFFICIENT!  CL  !■ 
I DHAG  COEFFICIENT!  CO  >a 
I PCaEH  AVAILAULE  a 
I flight  path  angle  a 


0.117420  04  PT  4 

>0*244440  02  FT/SEC  4 

•0.743S20  01  FT/RCC441  4 
D.  O Ft/SEC4*a  • 

0*0  RAOIAN  4 

0.474390  00  4 

0.42292D-0I  4 

0*144370  06  FT-LOF/SEC  4 
-0*124000  00  RAOIAN  4 


PITCH  angle 
PITCH  rate 
AIRSPCFD 
36N3ITV 

angle  of  attack 

TEMFERATUNc 
ACCCLERAT I UN 
ANGLE-.^-AT1ACK  RATE 


0.3CG44D  0* 
-0*492443-0  I 
-0*3**090-01 
0*102790  OJ 
a*22«7aO-0Z 
0*7*««3O-g| 
0*420000  03 
0*040*40  01 
-0.4 12040-02 


LQF 
RADIAN 
RACIAn/SEC 
FT/SEC 
9LUG/FT*4S 
RADIAN 
DE GNECS-M 
FI/SECF42 
PAOtAH/SCC 


I 


AlTITuCE 
ALI|TU3l  rate 
altitude-cate  rate 
VEMTICAl  acceleration 
elevator  deflection 

LIFT  COCFFICIENTI  CL  I 
3HAG  COEFFICIENT ! CO  I 

PCaEN  available 
flight  path  angle 


0.II7ITD  04  ft  a 

-0.239403  02  FT/SEC  4 

>0.730740  01  FT/SCC4*2  4 
0.0  FT/3EC442  4 

0.0  RAOIAN  4 

0.4TI74U  00  4 

0.421400-01  4 

0.144420  06  FT-LOF/SEC  4 
-0.133173  00  RAOIAN  4 


4CI6HT 
PITCH  angle 
PITCH  Rate 
AIR3PE70 


angle  of  attack  I 
TEKPERATunE  ■ 
ACCELERATION  . 
ANGLC-OF-ATTACK  RATE* 


O.J949JO  G4 
•O.LI412D-OI 
-0.39ASOD-OI 
0. IGJtOU  03 
0.22970D-0I 
0.7*4740-01 
0.420000  03 
O.R4*970  01 
-a.4Va43O-02 


RAOIAN 

NACtAN/SCC 

FT/SCC 

Slug/ftfaj 

racian 

OEGMEES-R 

FT/tEC443 

PaOIAN/SEC 


I ALTITUCE 

I altitude  rate 
i altitude-rate  rate 
I vertical  acceleration 
I CLCVATOM  deflection 
j lift  coefficient  I CL  > 
j DRAG  coefficient!  CD  I 
I PUaER  AVAtLAhLL 
I flight  path  angle 


-0.26334D  02  FT/SCC 
-0.731  Till  01  FT/9CC442 
0.0  FT/3CC442 

0.  0 RADI  an 

0.444140  00 
O.4207IO-O1 

0.14437U  04  FT-LSF/SCC 


43IGhI 
PITCH  Angle 

PITCH  Rate 
airspeed 

PENS  IT  V 

ANGLE  UF  attack 


0*394430  04  LOF  | ALTITUDE  * 

•0*444440-01  Radian  | altitude  rate  • 

-0*3944*0-01  RAOIAN/SCC  | ALTI TUOC -RATE  RATE  < 

0*14*900  03  FT/SCC  j VERTICAL  ACCELERATION  • 


0,114430  04  FT 
>4, 270420  02  PT/SEC 
-0*724340  01  FT/SCC442 
0*0  PT/SCC442 

0*0  RAOIAN 

0*444430  00 
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ACCCcCn*! IkM  a 

«NCU(>UP>ATUCK  MATIa 


o.saoooo  03  OEfiAfEO-R 
0*V0ISAU  01  Ef/AECaat 

>o*3o«*ro-oa  naoiah/sec 


OOAO  COCEMCICMTt  CO  >a 
^OVEN  available  a 
FLICMT  PATH  AMLt  a 


0.AIB030-0I 

O.IABtia  «•  PT-LBP/SfC 
•0.I3093O  00  AAOiAH 


allOM  a 
PITCH  AN6LE  a 
PITCH  AATE  a 
AIAAPECO  a 
OEMS  MV  a 
AAM.E  OP  ATTACK  a 
TeMPEBATWRC  a 
ACCEtlAATIQH  a 
ANOLE-OP-ATIACK  OATEa 


a*3«9«30  OA  LOP 
-0.AAO2OU-0I  NACIAN 
•0.3AJI3D-0I  PAOlAN/iCC 
0*I9»AOO  03  PT/tEC 
0.a29«ao-02  BLU«/PTAa3 
O.TMTSO-ei  PAOIAH 
o.saoooo  03  OEOAECS-P 
o*9ora3o  01  PT/iccaaa 
•a.393900-oa  RAOIAN/SEC 


ALTITLOC  a 
altitude  rate  a 
ALTITUOCoRATE  rate  a 
VERTICAL  ACCELEHAItON  a 
ELEVATOR  OEPLECTIOH  a 
LIPT  COEPPICIENTI  CL  »a 
ORAO  COEPPICIEHTI  CO  |a 
POaCR  AVAILABLE  a 
PLIOHT  PATH  ancle  a 


"O.arToao  ot  pt/bec 

'0.TI0T30  01  PT/BECaaa 
0.0  PTyOECaai 

0.0  radian 

O.AlSBPOaOl 

0.IAS30O  9*  PTaLOP/tIC 

•o.iAaooo  00  raoian 


VilCPT  a 

PITCH  ancle  a 

PITCH  NATE 
AIRSPItO 

OENBtTV  a 

ANGLE  OP  ATTACK  • 

TENPCAATURE  a 

ACCELEHATION  a 

ANCLE-OP-ATTACK  RATEa 


0.3C003D  00  LSP 
>a.7a3a2i>>oi  radian 
-0.  J]R3A0>tll  RACIAN/SEC 
0.190390  03  PT/SEC 

ii.aaoBAo-oa  sluc/ptaas 
O.T3aOAD-OI  radian 

D.AAUdAO  03  OVCUAVA-N 
0.913940  01  PT/BECAAa 

-o.AsrsoD-oa  haoian/sec 


ALTITLOE  a 
altitude  rati  a 
ALTiruOEaRATE  RATI  a 
vertical  ACCELERATIUN  a 
ELEVATOR  DEPLECTIUN  a 
LIPT  COEPPICIENTI  CL  |a 
ORAC  COEPPICIENTI  CD  I- 
POMER  AVAILABLE  ■ 
PLIGHT  PATH  ancle  a 


0.114090  OA  FT 
•0.EBA9BD  02  PT/SEC 
•O.TOOOIO  01  PT/SECAAt 
0.0  PI/SECaat 

0.0  raoian 

O.AOIOfO  00 
O.AIilAO-OI 

O.I4BAOO  04  PT«LOP/SEC 
•O.IAMIO  00  RAOIAN 


PITCH  ancle 
PITCH  PATE 
AIKAPIEO 
DENSITV 

ancle  op  attack 

TEHPEAATUhK 
ACCELERATION 
ANGLE-OP-ATTACK  PATE 


O.J49V30  OA  LRP 
•0.7M3AO-0I  RADIAN 
-0.327a4D-01  RAOtAN/SCC 
0.197310  03  PT/SEC 
0. 229000-02  SLUC/P7A9J 
0.729J0O-01  radian 
0.B2O00D  03  OECRELS-R 
0.910*20  01  PT/SEC9A2 
-0.30l41D<-02  RAOIAN/SEC 


ALTITUDE  RATE  ■ 
altitude-rate  rate  a 
vertical  acceleration  ■ 

ELEVATOR  DEPLECTIUN  a 
lift  CUEPPICIENTI  CL  I* 
DRAG  COEPPICIENTI  CO  !• 
PUaEH  AVAlLAbLE  ■ 
Plight  path  angle  a 


-0.292009  02  PT/SEC 
•0.700410  01  PT/SCC99S 
0.0  PT/SEC992 

0.0  RAOIAN 

0.917320-41 

0. lASRAO  0*  PT-LBP/SEC 


aEIChT  a 
PITCH  ancle  a 
PITCH  HATE  a 
AIKSPELO  a 

UENStTV  a 

ancle  CP  attack  a 
TENPEPATUHL  a 
ACCELIRATION  a 
ANcLt-UP-ATTACK  RATfa 


g.399930  OA  LOP 
•0.700720-91  raoian 
-O. 319990-01  RAOIAN/SEC 
0.  190230  03  PT/SEC 
9.129000-02  SLUC/PTAAS 
0.72S2IO-D1  radian 
0.S2000O  03  DCCPECS-R 
0.9234IO  01  PT/SEC992 
-9. 379730-02  RACIAN/SEC 


altitude  a 

ALTITUDE  SATE  - 
ALTITLOC-HATE  rate  a 
vertical  acceleration  a 
elevator  DEPLECTIUN  a 
lift  COEPPICIENTI  CL  I* 
drag  CUEPPICIENTI  CO  |a 
PDaEH  available  ■ 
plight  PATH  ancle  a 


O.IISSIO  04  PT 
>0.290940  02  PT/SEC 
-0.492190  01  PT/9EC9a2 
0.0  PT/SfCAAt 

0.9  raoian 

a.ASAOAO  00 
9.AIBS20-01 

0.I460BO  04  PT-LBP/SEC 


at  ICHT 
PITCH  angle 
PITCH  PATC 
AIU9PEEJ 
UENSITV 

ancle  CP  ATTACK 

TEHPCNATUNE 

ACCELEPATION 

angll-cp-attack  rate 


0.399930  04  LItP 
-9.R2030D-91  RADIAN 
-0.3IIK0O-0I  RAOIAN/SEC 
9.IV9IAD  03  PT/SBL 
0.229900-02  SLUC/PTAA3 
0.72IAOD-0I  raoian 
0.420000  03  OCCRECS-R 
0.92A340  01  PT/SECAA2 
-0.3649ID-02  RACIAN/SEC 


altitude  a 
ALTITUDE  RATE  a 
altitude-rate  rate  a 
vertical  acceleration  a 
ELEVATCR  DEPLECTIUN  a 
lift  COEPPIClCNTt  CL  >• 
ORAC  COEPPICIENTI  CO  la 
POBER  AVAlLAdLE  - 
PLIGHT  PATH  ANCLE  a 


O.IISEOD  OA  PT 
•0.3990AO  02  PT/SEC 
•0.443400  01  pr/SECaai 
0.0  pT/seCAAs 

0.0  raoian 

o.ASASia  00 
0.AIB7AD-0I 

O.I44JIO  04  PT-LBP/SEC 


vEICHT  a 
PITCH  ANCLE  a 
PITCH  RATE  a 
AinSPElO  a 
DENSITV  a 
ANCLe  UP  ATTACK  a 
TEMPEAATURS  a 
•CCELERaTIUN  a 
ANCLE-LP-ATTACK  RATEa 


9.399930  OA  LRP 
•9.BSI00D-0I  Radian 
•o.3C3eau-oi  racian/sec 
0.200090  v3  PT/SEC 
0.229920-92  SLUG/PTA9S 
0.7t7«l(VUI  RAOIAN 
0.420000  03  OaCNEES-H 
0.9J3IVD  91  PT/StCaaa 
•9.34*170-92  RAOIAN/SEC 


altitude  a 
altitude  rate  a 
altitude-rate  rate  a 
vertical  acceleration  a 

ELEVATOR  04PLBCTI0N  a 
LIFT  CUEPPICIENTI  CL  I* 
DMAC  COEPPICIENTI  CD  |a 
PCVEN  AVAILADLE  a 
PLIGHT  PATH  ancle  a 


0*IIAS90  OA  PT 
-9.3I2A30  02  PT/SEC 
-0.474390  Ot  PT/SEC9A2 
0.0  PT/SECAAt 

0.0  RAOIAN 

O.AS2200  00 
O.AI A90D-OI 

V.I444S0  04  PT-LBP/SEC 
-O.IS4S90  00  raoian 


AEICHT  a 
PITCH  ancle  a 
PITCH  RATE  a 
AIRSPEED  a 
CEH3ITV  a 
ANGLE  OP  ATTACK  a 
T IMPCRATUKE  a 
ACCELERATIUN  a 
ANuLE-CP-ATTACK  RAT&a 


0.399V30  34 
•9.*ai07D-0t 
•0.2VS93D-9I 
0.291920  93 
9.22994D-92 
9.  Tl A2  0O-0I 
0.420000  93 
0.937SHO  91 
•0.340AVO-02 


LBP 

RADIAN 

RACIAN/Sec 

PT/SEC 

SLUG/PTa*3 

radian 

OECHEE.S-R 

PT/SECA*2 

RAOIAN/SEC 


altitude  a 

altitude  rate  a 

AlTITUOE-RATE  NATE  a 
vertical  ACCELIRATIQN  a 
ELbVAT&H  DEFLCCTION  a 
lift  CUEPPICIENTI  CL  >a 
drag  CCEPPICIENTI  CO  la 

POaEH  available  a 

PLIGHT  PATH  angle  a 


0.114900  OA  PT 
-0.319330  02  PT/SEC 
-0.44SI20  01  PT/SECavt 
0.0  PT/SEC99t 

0.0  raoian 

0.AI423O-4I 

O.I4R7SO  0*  PT-LRP/BSC 
-0.199430  00  RAOIAN 


aflCHl  a 

PITCH  ANCLE  a 

PITCH  NATE  a 

AIRSPEED  a 

DENS  ITT  a 

angle  op  attack  * 

temperature  - 

ACCCLCNATIuN  a 

ANCLE-OP-ATTACK  RATEa 


O.J999JO  0* 
• 9.91927(^91 
•U.2A797D-9 I 
0.291940  03 
9.279960-02 
9.719490-91 
9.429990  03 
0.9*1790  91 
•0.392HW-g2 


RAOIAN/SEC 

PT/SEC 

SLUG/FT*a3 

radian 

UEGNEES-R 

PT/4ECAa2 

RACIAN/SEC 


Alt  itude  - 

altitude  rati  a 

ALTI TuDc-PATE  rate  a 

vertical  acceleration  a 

ELEVATCM  Df-FLECTIDN  a 

lift  CUEPPICIENTI  CL  I* 
DRAG  COCPPICICNTI  CO  |a 

POVEH  available  a 

Plight  path  ancle  ■ 


0.1 14240  09  PT 
•0.S2S930  02  PT/SEC 
•0.44S400  01  PT/SECAAt 
0.0  PT/SECAA2 

0.0  raoian 

0.4A74BO  00 
0. *13410-01 

O.I6700D  04  PT-LBP/SIC 
•0*142990  00  RADIAN 


VElCHT 
PITCH  ancle 
PITCH  FATF 
AIRSPEED 
uEhSITV 

angle  CP  ATTACK 
TEMPERATURE 
ACCELERAT IUN 
AMLfc-OF-ATTACK  RATE 


9.399930  OA 
-0.938670-91 
-0.279990-01 
O.Z929td  9J 
0.229GBO-02 
0.707140-01 
D.42009U  93 
9.9*4460  91 
•0.3*7390-92 


LBP 

RADIAN 

RAOIAN/SEC 

PT/SEC 

SLUC/FTAA3 

radian 

OECREES-R 

PT/SCCAA2 

RAOiAN/Sec 


ALTITUDE  a 
altitude  RATE  a 
ALTITUOE-MATE  RATE  a 
vertical  acceleration  a 

ELEVATOR  DEPLECTIUN  a 
LIPT  COEPPICIENTI  CL  |a 
DKAC  COEPPICIENTI  CO  I- 
PUaER  AVAILAOLE  - 
Plight  path  ancle  a 


0.II393J  04  PT 
•0.3329AU  02  PT/SEC 
■0.949020  01  PT/BECaaa 
0.0  PT/SECaPI 

0.0  radian 

0.99S40D  00 
W.4l279i>-01 

0.1*7230  04  PT^BP/SIC 
>0.14*940  00  RAOIAN 


BE  I CRT 
PITCH  ancle 
PITCH  RATE 
AlhSPEEO 
DENSITV 

angle  up  attack 
TEMPERATUNC 
ACCELERATIUN 
AR-LE-CP-ATTACK  MATE 


0.39UV30  OA 
-0.96*270-91 
-0.271*90-01 
0.203490  03 
0.230010-92 
0.703690-01 
0.919003  03 
0. V*9I SO  01 
-0.3*1640-02 


LSP 

RAOIAN 
RACtAN/SEC 
PT/SEC 
SLUC/FTAA3 
PAtl an 
DECmEES-R 
P T/SECAA2 
RAOIAN/SEC 


ALTITUDE  6 
ALTITUDE  RATE  ■ 
ALTiruOE-FATC  RATE  - 
vertical  acceleration  a 

ELEVATOR  DEFLECTION  a 
lift  CCEPPICIENTI  CL  I- 
3RAG  COEPPICIENTI  CO  |a 
PCaER  available  a 
Plight  path  angle  a 


0.II3S9O  OA  PT 
-9*J30RSJ  02  PT/SCe 
•0.4JSOOO  01  PT/SECAA2 
9.0  PT/SECAA2 

0.0  RAOIAN 

0.4*3300  00 
C. *12103-31 

0.1*7*90  04  PT-LBP/SEC 
-0.1*7900  00  RADIAN 


bEICHT 
PITCH  angle 
PITCH  MATE 
AIR  SPIED 
OENSIIV 

angle  up  attack 


0.3G993C  9A  LBP 
-0.9430*0-01  RADIAN 
-O.teAODD-OI  RACIAN/SEC 
9.29*BuO  03  PT/SEC 
0.230U3D-02  SLUG/PT**3 
0.790300-01  radian 


altitude  ■ 
ALTITUDE  RATE  a 
AlTITUOE-RATE  rate  a 
vertical  ACCELERATION  a 
ELEVATOR  OEFLELTION  a 
LIPT  CCEPPICIENTI  CL  |a 


0.113290  0*  FT 
•0.34SI9D  02  PT/SEC 
•0.429930  01  PT/SECaOl 
0.0  PT/SICaaS 

9.0  KAOtAN 

0.4*1170  00 
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CalA  PI  IV4 


CAIA  M l«« 


OAT*  Of  Itr 


c*iA  n tv» 


ikiM>k«*Tu«e  • ••oaoooo  oj  oe«Rcc>>ii  i ohas  cocmcitHTi  co  t«  ocAIIaiohm  • 

ACCILtAAtlOlk  • OaASlATD  «l  rt/«tC*At  | PO«M  AVAILAOkt  • O.IATAAO  0«  rT-Ca^/StC  • 

AMQLAHJP-ATTACK  *<ATe«  •••  JS«»4ai>>aa  0*0I*M/Stc  | rtlGHT  I^ATM  AN6LC  • -«.IA«3*0  00  OaOIAM  • 

I A 

I • 

« ••JAVASC  OA  LOP  I ACTITWOC  • O.lltOOO  OA  PI  • 

« •OclOIOtO  00  AAOIAM  | ALTITWOC  RATC  • -ft*9A13»0  OZ  PT/ICC  • 

■ -0*Z>A0<M>-ai  RAOIAM/AIC  I AkTI TUOC-RATO  OaTO  - -O.AISOJJ  01  FT/StC**Z  • 

■ o.zooroo  03  PT/OCC  I VORTICAC  ACCCLCRATIOM  ■ 0*0  FT/OtCAAZ  • 

■ 0*tJ00So-0Z  0LM/FT4AI  j KLCVAfQR  OCFLeCllbN  ■ 0*0  RAOIAR  * 

• 0**V*t*J-0t  RAOIAR  I LIFT  COCFFtCICMTI  CL  l>  O.AJAOro  00  0 

• O.AZOAOO  03  OOfiMeO^R  | 0R*0  COCFFICICNTI  CD  !■  0»AI 0700-01  • 

> 0.093S30  01  FT/SICAAf  | FQOCR  AWAILAOLC  - 0«1ATOOO  OA  FT-LOF/OIC  A 

-0*3Jtl0U-0Z  RACIAN/OCC  | FLIOHT  FATM  AnCcO  > -O.ITIAOO  00  RADIAN  • 

I A 

I************************** •«*•••*••«••••«***•••••**•*«•*•••«••••«•*••**••••••••••••••••••••**•••••• 


1 OCIOHT 
I FITCH  ANCLK 
I FITCH  HAT* 

I AIRSFACO  ■ 

I UCNSITT  ■ 

I AaCLC  of  ATTACK  • 

I tlmfafatuac  • 

J ACCCLChATlON  - 

I AMCLL-OF-ATTACK  RATOa 


I OtlfiFT 
I FITCH  AnCLK 
I FITCH  AaTI 
J AiRSFCca 
I OAhsITV 
I ANOLA  CF  ATTACK 
I TcnFLRATURC 
ACCKLIAATIUN 


a 0*300030  OA  LUF  I ALTITUOC 

a -0*IOA«30  00  RAOIAN  | ALTITWOC  RATC 

a -0*t«aOOC^OI  RAOIAN/SCC  I ALTITUOC-RATC  R*TC 


O.ZOATIO  03  FT/oeC 
0*130a«l>>0t  tLUO/FT«*3 

0*ao3aoo-oi  radian 

o.taoooo  03  DCC«Ctt-R 

« 0*090330  01  FT/oeCAAC 


• 0*11Z900  OA  ft 

a -0*397*90  OZ  FT/9CC 
a -0*AO*ZOO  01  FT/»eC**Z 


I ANWLL-OF-ATTACK  RATca  -0.329000-OZ  H*Ot*N/SCC  | FctOHT  FATH  AnOlK 


WCRTICAl  acceleration  a 0.0  FT/SFCAAZ 

I CLKVATUC  OCFLCCTIUN  a 0*0  RAOIAN  A 

I LIFT  COCFFICICNTI  CL  la  O*«37»0D  00  A 

( DRAft  COCFFICICNTI  CO  >•  O.AIOl ID-01  * 

I FOaCR  AvAILAULC  • O.IAOOOO  OA  FT-LDF/tfC  A 


-0*173700  00  RADIAN 


**A**A*A*A A* AAA* • A******************************* ******* AAAAAAAAAAAaaAAAAAAAAAAAAAAAAA*********** 


I OCICHt 
I FITCM  AnOLC 
I FITCH  fcATC 
I AImSFIEU 
I 3LN9I1V 
anlle  of  attack 
TENPEAATWMe 
I ACCELAFATtUN 


I 


a 0*1V0090  OA  LdF  | ALTITUDE 

a -0*10*070  00  RAOIAN  | ALTITUOC  RATE 

a -0*3*0010-01  RAC1AN/9EC  i *LT ITUOC-RATC  »«TC 
a 0*Z07a7W  03  FT/9CC 
a 0«Z30I0|>-0Z  SLUC/FT**J 
a 0*A«0*At>-01  radian 
a 0*ftZOOOD  OJ  DEOMCCA-R 
O.OAOOAO  01  FT/9CC*aZ 


I vertical  acceleration  a 
I CLCVATUM  OCFLCCTION  a 
I LIFT  COCFFICICNTI  CL  |a 
I DRAW  COCFFICICNTI  CJ  I- 
I FW*CH  AvAILAOLC 


I AN-LE-LF-ATTACK  RATca  -O*330a70-01  RAOIAN/SCC  1 FLIOHT  FATM  AnOLC 

I 


0*IIZI«0  OA  FT  • 

-0*JA3**i>  02  FT/9CC  A 

-0*A«333O  01  FT/SCCaAZ  A 
0*0  FT/SCCAAZ  A 

0*0  RAOIAN  A 

0**3*O*O  00  A 

0*AO««70-J1  A 

0*1*0100  0*  ft-lrf/acc  a 


I aCIOHT 
I FITCH  ANCLK 
FITCM  FATE 
I AIRSFCID 
I WCNAIIT 

I ancle  of  attack 
I Teafekatuhc 
I ACCLLtNATION 


I 


a 0*39*030  0*  LOF  | ALTITWCC  a 0*11 lAZO  0* 

a -a*tOVZ3it  00  RAOIAN  | ALTITUOC  RATE  a -0*300320  OZ 

a -3*232030-01  RACIAN/SCC  | ALTITUOC-RATC  RATI  a -0*902140  31 

a 0*200**0  03  FT/SCC  I VCFTICAL  ACCClCRATION  a 0*0 

a 0*230 I9O-02  9LUC/FTA03  | CLCVATUR  OCFLECTIUN  a 0*0 

a 0*AOT2*U-3t  radian  j LIFT  COCFFICICNTI  CL  •-  0*4320*0  39 

a 0*»ao000  03  OfcCHCCO-R  | ORA*  CCCFFICtCNTI  CO  la  0**00090-01 

0*0*31*0  01  FT/SfCAA2  I FoaCA  AVAILAacC  « 0*1*0900  DO 


FT/9CC 

FT/9eCa*2 

FT/9CCA*! 

RAOIAN 


I ANM.C-UF-ATTACK  RATE*  -0*319930-02  RAOIAN/9IC  | FlICHT  FATH  AnclC  a -0*trr090  00  ( 


I BCII.HT 
I FITCM  AHCLC 
I FITCH  MATE 

I AlHSFfCO 
HENS  ITT 

I Ancle  CF  attack 
I rCKFCFATUFe 
I ACLKLCHATIOM 


a 0*11 lASO  0*  FT 


I 

a 0*390030  OA  LOF  I AlTITwOK 

a -0*111910  00  radian  | ALTITUOC  RATE 

a -0*2240*0-01  RAOIAN/SCC  1 ALTITUOC-RATC  RATE  a -0*970T*3  01  FT/9CC**t 
a 0*239*00  31  FT/iCC  1 VCRTICAl  ACCELERATION  - 0*0  FT/tCC**! 

a 0*230190-32  9LWC/FT**3  ( CLCVATCR  OCFLCCTION  a Q.o  RAOIAN 

a 0*a**13o-41  RAOIAN  | LIFT  COCFFICICNTI  CL  1*  0**30900  00 

a 0**23000  03  OCCNCEO-A  | URA9  COCFFICICNTI  CO  |a  0**002*0-01 

0*9*91*0  01  FT/SECAA2  I FO*CR  AVAILAOlC  • 0*1*0703  0*  FT-LCF/9CC 


I ANCLC-OF-ATTACK  RATCa  -0*310*00-02  RACIAN/SCC  | FLICHT  PATH  ANCLE 

j • 

>•••***•*•*•***•***•****••«••••*•*••*•*•**•*••******•**•••*****•***•*****•***#**********••*•****** 


CRTA  FT  199 


J AClCHl 

I fitch  AnClC 
I FITCH  RATE 
I A|k«F9C3 
I DLN9ITV 

arih.*  lr  attack 

I TCNFfeRATURE 
I ACCCLCRATION 


a 0*399930  0*  LUR  | ALTITUOC 

a -0*113710  30  R*01AN  | ALTITUDE  RATE 

a -0*210103-01  RACIAN/SLC  I ALTI TUOC-RATC  RATC 


a 0*111073  0*  Ft 
a -0.300730  02  FT/SCC 
a -0*999120  01  FT/9CC**2 


0*210973  03  FT/SCC 
a V«2MtOI>-02  9LUC/FTA03 
a 0**910*0-01  radian 
a 3.92003U  03  DCtiRCCS-R 
a 0*9*«920  01  FT/9CCAA2 

ANULL-UF-ATTACK  RATca  -0.30SA33-02  RAOIAN/SCC  j FlICHT  FATM  An*LC 

I • 

•A* •*•**•**********••**#••••••***••*•**•*•••****************•**•*• A* ***F********9*a**A**A********** 


vertical  ACCCLCRAIIUN  a 0*0  FT/SCCAAt 

I elevator  DEFLCCTION  a 0*0  RAOIAN 

I LIFT  COCFFICICNTI  CL  |a  0. *29040  00 
I URA«  COCFRICICNTI  CO  )a  0*997*90-01 
I FCRCH  AVAILAOLC  a 0*1*0*00  0*  FT'^-CF/SCC  • 


aCICHT 

I FITCH  ANCLC 
I PITCH  RATC 
I AIRSFICO 
I OCNSITT 
i AMO.C  ClF  ATTACK  a 

fCNFCRATURC  a 

I ACCKLCRATIUN  a 

I ANW.C-OF-ATTACK  RATC* 


a 0.399930  0*  L9F 
a -0*1 19033  03  RAOIAN 
a -0*200170.01  RACIAN/SCC 
0*211930  03  RT/SCC 


I 


I altitude 

I ALTITUOC  RATC  ■ 

I ALTITUOC-RATC  RATC  • 
VCRTICAl  ACCELERATION  • 


a 0*230230-02  SLUC/FTAaJ  | ELEVATOR  OCFLCCTION 


0**70030-01  RAOIAN 
0*»20000  03  0ECRCC9-H 
0* 9*0*90  01  FT/SCCAAt 


-0*3*4203  32  FT/SCC 
-0.99729O  01  RT/$eC**9 
0*0  FT/SCCAAt 

0*0  radian 


. LIFT  COCFFICICNTI  Cl.  !•  0*A27I40  OO 

I ORAO  COCFFICICNTI  CO  »a  O*AO707i^el  A 

FOaCR  AVAILAOLC  a 0*1*0090  3*  FT-LOF/fCC  * 


>0*3009*0-02  RAD1AN/9CC  I FLICHT  PATH  ANCLC  a -0*l«3«3O  00  RAOIAN 


I******************** ********************************************************** AAAAAAAAA9AA********************** 


I •CICNT 
I PITCH  ANCEC 
I FITCH  HATC 
I AIN9PCCO 

I An*LC  uf  attack 
I TCMFERATUMC 
I ACCCLCRATICN 


a 0*399991:  0*  LOF  I ALTITUDE  a 0*110900  09  FT 

a -O.IITOro  90  RAOIAN  | ALTITUDE  RATC  a -0*391*00  02  FT/9CC 

a -0*2002*0-01  RAOIAN/SCC  I AlT 1TU0C-R4TC  RATE  a -0.9992*0  01  FT/SCC**t 

a 0*212900  09  RT/SKC  | VERTICAL  ACCCLCRATION  a o*o  FT/»CC*92 


0*290230-02  iLue/PTAAJ  j OlCVATOM  OCFLCCTIOI 


0**Tb090-3l  RAOIAN 
0*920000  09  OECHCC9-R 
a 0*9*9*00  31  FT/tIC**2 


I LIFT  COCFFICICNTI  CL  I- 
I ORAS  COCFFIClCNTt  CO  l< 
I PuaCR  available 


I ANULC-OF-ATTACK  RATC*  -3*2959«>-02  RAOIAN/SCC  | FlIuHT  PATH  AnllC 


CATA  FT  209 


J OelCHT  a 

FifCH  ANOLC  a 

FITCH  RATE  a 

AIRSFCCO  a 

UCNS ITV  a 

AH6LC  UF  ATTACK  ■ 

TCHFCRATURC  a 

ACCELCRATION  a 

Ancle -OF-At TACK  ratc- 


I OCICHT 
I FITCH  ANCLC 
I PITCH  RATC 
1 AIRSFCF9 
I OEMS  It V 
I AHC.LC  CF  ATTACK 
TCKFCHATURC 
I ACCCLCHATIUN 
i ancle -OF-ATTACK  MATE 


0.9V99JC  0* 
•0. 11*030  00 
-0*19290(^01 
0*213*70  09 
0*29021.0-02 
0**72113-01 
0.920000  09 
0*970u90  01 
>0*  2937*0-02 


0*399930  0* 
-9*121720  30 
-0* 10*920-01 
0.2I***0  09 
9*  2902*0-02 
0***92  3(^01 
0*920000  09 
0*971**0  01 
-0.20S993-02 


LOF 

RAOIAN 

RAOIAN/SCC 

FT/SEC 

9LU*/FT**9 

RAOIAN 

OCOREE9-R 

FT/SCC**t 

RACIAN/9EC 


RAOIAN 

RAOlAN/SCC 

FT/Iec 

9LU«/FT**9 

RAOIAN 

0E9RCE9-R 

FT/tCC**2 

RAOtAN/tCC 


altitude  a 
altitude  rate  a 
ALTlTuoe-RATE  RATE  a 
vertical  ACCClERATIuN  a 

ELCVATUR  OCFLCCTION  a 
LIFT  CUCFFlCICNtl  CL  |a 
0RA6  CtiEFFtClENTt  CO  I- 
FOaCR  AVAILAOLC  a 
Flight  path  ancle  a 


ALTITUDE  • 
altitude  RATC  a 
AlTITuOC-RATC  rate  « 
vertical  acceleration  ■ 
ELCVATOR  deflect  ion  a 
LIFT  COEFFICICnU  CL  M 
ORAO  COCFFICICNTI  Cu  I* 
FCaCH  available  ■ 

Flight  path  ancle  * 


■CICHT 
FITCH  AmCLC 
FITCM  RATI 
AIRSFICO 
ocnsitv 

ANCLC  OF  ATTACK 


0*999920  OA  LOF 
-0*129*20  00  RADIAN 
-0*ITaTOO-OI  RACIAN/tCC 
0*219*20  09  FT/SCC 
0*290910-02  9LUC/FT**9 
0***4990-01  RAOIAN 


I AlTITuCC 
I altitude  RATC 
I ALTITUOC-RATC  RATC 
I vertical  ACCClCRATIun 
I elevator  OCFLCCTION 
I LIFT  COCFFICICNTI  CL  I 


0*0  radian  • 
0*929200  90  * 
0*«0«900-0l  * 
0*1*9290  0*  FT-LOF/SCC  * 


0*109930  0*  FT 
-0*99*970  02  FT/9CC 
-0*929030  01  FT/SCC«*2 
0*0  FT/SCCOAt 

0*0  radian 

0**09990-01 

O.I*9**3  0*  FT-LtF/SCC 
-0*107090  00  radian 


0*109900  04  FT 
-0*4021*0  02  FT/SCC 
-0*910*10  *1  FT/SCC**! 
0*0  FT/9CCA02 

•*•  RAOIAN 

0**09400-01 

0*109**0  0*  FT-LOF/SCC 
-0*l0***0  00  RAOIAN 


-0**07100  02  FT/SCC 
-0**90000  01  FT/9CC002 
0*0  FT/9CC002 

0*0  RAOIAN 

0**19010  00 


9J  DEfiWCeh-M 

o««ri«*o  «i  9i/sec«*< 

HAoiAN/sec 


JN*e  CUtAMCttNt  I 
PC«e«)  AVAILA0LC 
PL16H1  PATH  AH6LE 


•IICHl 
PITCH  AWU.C 
PITCH  PATC 
AiAkPiea 
JEHSITV 

AAM.e  OP  ATTACK 
IfKPfMATUME 
ACCCLiPATiON 
AN<4.e«OP»ArTACK  PATE 


3««*tO  «A 
>«■ I3»3SU  00 
-9*l»a»lO-0l 
O*tl*3«0  OS 
•««303A<>-02 
«*0A3«0C»VI 
O.S30000  03 
0*0r23l0  01 
-0*trA650>02 


kOP 

RAOIAH 

PACIAN/OEC 

PT/*ec 

■.O0/PTPA3 

PAOIAH 

«»MCEf-N 

PT/$EC*«S 

AAOIAN/AEC 


ACT  I TUCK 
AkTITUOC  RATE 
AUTITUOE'RATC  RATE 

vertical  acceleration 

ELEVATOR  OEPLECTtUN 
LIPT  CCEPPICIENTI  CL  I 
ONAi*  CCCPPiClENTI  CO  I 
POVER  AVAILABLE 

pliuht  path  ancle 


O.IOOOVO  04  PT 
>0«4l2l00  Of  PT/SEC 
>0«40»200  01  PTPBEC4«t 
0.0  PT/SEC442 

9«0  RAOIAM 

0.4  I BOBO  00 
O.4O43SO-0I 

0.100000  0«  PT-LBP/SEC 


•CICHT 
PITCH  ANCLE 
PITCH  RATI 
AIRBPItll 
DENI  IT V 

AKCLE  OP  ATTACK 
TENPEAATUAI 
ACCELIRATIUN 
ANCLk<>tiP-ATTACK  RATE 


0.390020  04 
.0.134000  00 
-O.IAIl40*OI 
0.1 1 1340  03 
0.P303TO-02 
0.440040-01 
0.039000  03 
0.4T323D  01 
-0.272070-02 


LOP 

PAOIAN 

RADIAn/IEC 

PT/AEC 

0LUC/PT443 

radian 
DECREE B-R 
PT/0EC442 
RAOIAH/BEC 


ALTITUDE 

altitude  pate  • 

Altitude-rate  rate 
vertical  acceleration  • 
ELEVATOR  OEFLECtlON  • 
LIPT  COCPPICIENTI  cl  |i 
DRAB  COCPPICIENTI  CO  l< 
ROVER  available 
PLICHT  PATH  ANCLE  • 


0.I0O27O  04  PT 
-9.414000  02  PT/BEC 
-0.4T2233  01  PT/SEC442 
0.P  PT/SCC442 

0.0  R40IAN 

0.410320  00 
0.4030BO-0I 

0.IT014D  00  PT-LRP/ICC 
-0.102000  00  RADIAN 


BIICRT 
PITCH  ancle 
PITCH  RATI 
AIRSPEED 
UCNSITV 

ARCLE  CP  attack 
TCRPEPATUNC 
ACCLLIRATIUN 
ARCLE-OP-ATT*CK  RATE 


0.34002D  04 
-9.120400  00 
-O.I434BI>-OI 
0.210333  03 
0.230400-02 
0.440140-01 
O.S2000D  03 
0.072900  Ot 
-9.207SBU-02 


radian 

RAOIANPSEC 

PT/BEC 

SLUC/PT443 

radian 

OECRECB-R 

PT/SEC *42 

RAOIAN/SCC 


ALTITUDE  V 
ALTITUDE  RATE  , ■ 
ALTITUDE-HATE  RATE  ■ 
vchtical  acceleration  ■ 
elevator  deflect  ion  ■ 

LIFT  COEPPICIEHTI  CL  I- 
OHAC  COEPPICIEHTI  CO  »« 
PflvER  AVAILABLE  ■ 

plicht  path  ancle  V 


O.IOrOBD  04  PT 
-0.42IB40  02  PT/SEC 
-0.4BOOOO  01  PT/SEC442 
0.0  PT/SCC442 

0.0  R40IAN 

B.414420  00 
0.4033SO-0I 

0.170320  04  PT-LOP/SIC 
•0.104200  00  NADI4N 


VEICRT 
PITCH  ANCLE 
PITCH  RATE 
AIRBPUO 
UEHBIIV 

ANCLE  CP  ATTACK 

temperature 

ACCELERATIUN 

ARC(. E-UP-ATTACK  PATE 


0.300020  04 
-0.120973  00 
-0. 144700-01 
0.2IV300  OJ 
0.230423-02 
0.444010-01 
0.520003  03 
0.07ISSO  01 
-0.243100-02 


L0P 

RADIAN 

RAOIAN/SEC 

PT/SEC 

SLUC/PT443 

radian 

OECREES-R 

PI/SECV42 

RAOIAN/SEC 


ALTITUDE 

altitude  rate 
ALTITUDE-RATE  RATE 
VERTICAL  ACCELERATION 
elevator  deflection 
LIFT  COCPPICIENTI  CL  I 
3PA0  COEPFICIENTI  CO  I 
PCaCR  AVAILARLE 
PLICHT  PATH  ANCcK 


0.107430  04  PT 
-0.424073  02  PT/SEC 
-0.44S770  01  PT/SEC442 
0.0  PT/SEC4A2 

0.0  HAOIAN 

0.4I20SD  00 
0.402073-01 

0.170400  04  PT-LBP/SEC 
-0.I04S23  00  RAOIAN 


aElCHI 
PITCH  4NCLE 
PITCH  PATE 
AlPSPtCO 
UENSITT 

ancle  CP  ATTACK 
TE4PE-ATUNC 
ACCELERATILR 
ANCLb-CP- ATTACK  RATE 


O.390O2C  04 
-0.131300  Ou 
-O.I3SI6U-0I 
0.220200  03 
0.230493-02 
0.ES29OO-OI 
O.4200OD  03 
0.070040  J1 
-0.140720-02 


LUP 

RAOIAN 

RAClAN/SEC 

PT/SEC 

M.UC/FT.43 

RACIAN 

OESHECS-R 

PT/BEC442 

RA04AN/4CC 


ALTITUDE 

altitude  rate 
ALTITUDE-RATE  RATE 
vertical  ACCELERATION 
ELEVATOR  OEPLCCTION 
LIFT  COEPFICIENTI  CL  1 
DMAS  CCEPPICIENTI  CO  1 
pqbCR  available 
PLICHT  PATH  ANCLE 


0.107000  04  PT 
-0.430440  02  PT/SEC 
-3.432200  01  PT/SCC442 
0.0  PT/SCC442 

O.J  radian 

0.4IIJI3  00 
0.402393-01 

0.170440  04  pr-LBP/tce 
-0.104400  99  RAOIAN 


■CIChT 
PITCH  ancle 

pitch  mate 
AIHSPlLO 
DENS  11  V 

ARwLK  up  attack 
lEMPERATURE 
ACCELCMATIUN 
ancle -UP-AT TACK  RATE 


3.30«92i:  04 
-0.132740  00 
-0.13OSBI^0I 
0.2212ED  03 
a.2304RO-02 
O.4S934O-01 
O.420OCO  03 
0.440030  01 
•0.2S4 J0O-U2 


LBP 

radian 

RAOIAN/SEC 

PT/SEC 

SLVC/RT4V3 

RACiAN 

DECREES-R 

PT/SCC442 

NACIAN/SEC 


ALTITUDE 
ALTITUDE  RATE 
ALTITUDE-RATE  RATE 
VERTICAL  ACCELERATION 
ELEVATOR  deflection 
LIPT  CCEPPICIENTI  CL  I 
DRAC  CCEPPICIENTI  CO  1 
POvER  available 
PLICHT  PATH  ancle 


0.104570  04  PT 
-0.434710  02  PT/SEC 
-0.410440  01  PT/SECAAI 
0.0  PT/SEC442 

0.0  RAOIAN 

0.400400  00 
0.401030-01 

0.170703  04  PT-LSP/SIC 
-0.107770  00  RAOIAN 


VEICHT 
PITCH  -NCLE 
PITCH  lATE 
AIH4PLL3 
ULNSI Tv 

ANCLE  CP  ATTACK 
Tk'MPENATUHr 
ACCELEIATIuN 
ANCLL-UP-ATTACK  rate 


0.J0OO2D  0« 
-0.134333  00 
-0.I230SD-01 
0.222223  JJ 
0.230SID-U2 
0.447413-01 
O.S230OO  03 
OaCoBTTD  31 
-3.293133-32 


LBP 

RACIAN 

RAOtAN/SEC 

PT/SEC 

SLuC/M*4S 

RAOIAN 

DECREES-R 

FT/SECA42 

RACIAN/SEC 


ALTl TUDE 
ALTITUDE  RATE 

altituoe-rate  rate 
VERTICAL  acceleration 
ELEVATOR  OCPLECTIUN 
LIFT  COEPPICIENri  CL  I 
OHAC  COCAPICIENTI  CO  I 
PU0ER  AVAILARLE 

Plicht  path  ancle 


0,104133  04  PT 
•0.43OOJO  02  PT/SEC 
-0.404070  01  PT/SEC4A2 
0.0  PT/SEC442 

0.0  radian 

0,400103  00 
0.4OI47D-OI 

0.170430  04  PTH.CP/Ste 
-3.190700  00  RAOIAN 


vtlCPT 
PITCH  ANCLE 
PITCH  RATE 
AlfSPtED 
UfeNSlIV 

ancle  up  attack 
IEMPENATURE 
ACCELERATION 
ANCLE- OP- AT TACK  HATI 


0. 3000 20  0V  LvP 
-O.IJS203  00  RACIAN 
-0.IIS37U-UI  RACIAN/SEC 
0.22J1BD  03  PT/SEC 
0.230S40-32  SlUC/PIVvI 
0.C.S33D-O1  radian 
0.423003  43  UECHEES-R 
0.047300  31  PT/SLC042 
-O.24S93O-02  RAOIAN/SEC 


ALTITUCE 

altitude  mate 
ALTITuOE-RATC  rate 
vertical  ACCELERATION 
ELEVATOR  DEFLECTION 
LIPT  COEPFICIENTI  CL  1' 
ORAC  COCPPICIENTI  C3  I 
POvER  available 
PLICHT  path  ancle 


9.I0S49O  OA  PT 
•0.4.2410  32  PT/SEC 
-0.390940  01  PI/SCC4A1 
0.0  PT/SECVVI 

0.0  RA0I4N 

O. 404940  00 
0.401033-31 

0.17IOOU  04  PT-LBP/SEC 
•0.199733  00  Radian 


SEICmT 
PITCH  ANCLE 

pitch  Rate 

AINSPIED 

OINSITV 

ANCLE  UP  attack 
TIVPERATURE 
ACCCLCPATIUN 
ANCLE-OP-ATTACK  RA1E 


0.J0903O  04 
-0,134323  00 
-0.1301 43-31 
0.224190  03 
0.330973-02 
U.C42S9U-0I 

0.B200OO  03 
0.949773  01 
-0.24I70D-02 


H40IAN 

RAOtAN/SEC 

PT/SEC 

SLUC/PT443 

radian 

OCCHEES-R 

PT/SEC442 

RAOIAN/SEC 


ALTITUCE 
ALTITUDE  RATE 
ALT ITUDC-RATC  RATE 

vertical  accclcratiun 

ELEWATUH  3CFLCCTIUN 
LIFT  CCEPPICIENTI  CL  1 
ORAC  CCEPPICIENTI  CD  1 

POVC0  available 

PLICHT  PATH  ancle 


0.I0S24D  04  PT 
-0,444490  02  PT/SEC 
-0.374O7O  01  PT/SEC442 
0.0  PT/SEC4V1 

0.0  RAOIAN 

O.4OS00O  00 
0.400590-01 

0.171110  34  PT-LBP/SEC 
-0.200600  00  RAOIAN 


vEICHT 
PITCH  ancle 
PITCH  HATE 
AIMtPIEU 
UCHS  II  V 

ancle  op  attack 

TEMPERATUAE 
ACCELERATION 
AN«LL-DP-ATTaCa  rate 


0.999020  04 
•0.137940  00 
-0.100770-01 
0.22SI20  03 
0.230400-02 
O.44OSOO-01 
O.S20OOU  09 
0.04304D  01 
-0.237720-02 


LBP 

RAOIAN 

RAOIAN/SCC 

PT/SEC 

■LUC/PTVV9 

RACIAN 

DECREE »-» 

PT/SECR42 

MAOIAN/SCC 


altitude 
ALTITUDE  RATE 
ALTI TUOC-RATs  RATE 

vertical  acceleration 

ELEVATOR  DtPLECTION 
LIFT  COERPICtCNM  CL  I 
ORAC  CCEPPICIENTI  CO  I 
POvER  available 

PLICHT  PATH  AHCLE 


O.I04B3D  34  PT 
-0.440340  02  PT/SEC 
-0.342473  01  PT/tEC442 
0.9  PT/SECAA2 

0.0  RAOIAN 

0.433400  00 
0,400170-01 

0.171393  04  PT-LfP/SEC 
-0.201410  00  RAOIAN 


bEICRT 
PITCH  Ancle 

PITCH  RATI 

AINSPEI3 

UENSIIT 

ANCLE  OP  attack 


0.300020  04  LBP 
-0.130990  00  RAOIAN 
*4.09441(^09  R4OIAN/0CC 
0*t240BO  03  PT/SEC 
9.23043O-02  SLUC/PT4A3 
0.430140-91  RAOIAN 


altitloe 
altitude  rate 

ALTl lUOC-RATC  NATE 
vertical  ACCELERATION 
ELEVATOR  DEFLECT  ION 
LIFT  COERPtCIENTI  CL  I 


0.104393  04  PT 
-O.4S390O  02  PT/SEC 
-4.3VBJ9U  01  PT/SEC4V9 
0.0  PT/SEC442 

0.0  RAOIAN 

0.402010  00 


751 


«Mrf>k-or>«rT*CK  ««rei 


a.saoooo  os  occKees->n 
o.vkiaoo  01  pi/tcc*«a 
•o»sss«*o-as  *«oiAM/tic 


WtA«  COCrrICIENTI  CO 
WQM.m  A¥AlkAM.e 
rCICMT  OAIH  AMLI 


9«J9«7«O>0l  t 

OtiriAOO  M l*T-«.tF/tCC  4 

>e*«>aiw  «o  RAOiAN  « 


■ClfifI 
RITCH  AW&Lt 
RITCh  RATE 
AfHSRItO 
OlNIIIr 

ANCLE  UR  AfTACK 
lenRCRATURC 
ACCfcLfcRAUUN 
ANOLC-OR-ATIACA  RAIK 


O.S««9«0  09  LOR 
-O.ISOSJO  00  RAOIAN 
-0*0»t0r0-0l  KACIAM/tKC 
O.ISrOAO  OJ  RT/SKC 
0»SS0*OO-Ot  tLUS/RT99J 
0»0S00ao-0l  RADIAN 
O.OSOOOO  OS  OCfiREAt-R 
0.909»a0  Ot  RT/SCC99S 
•0.*SOTtO-Ot  RADlAN/oeC 


ALiirooc 
ALTITUOC  RATI 
ALflTWOI*RATC  »ATC 
VIRTICAL  ACCCLIRATIDN 
CLIVATOR  OERLECTIUN 
LIFT  COERRICIENTI  CL  ) 
PHAS  COERRICIENTI  CO  | 
RC9EM  AVAILAOLC 
RLIPHT  RATH  ANCLE 


-0*«arsi0  91  RT/MC  I 
•O.JSSOTO  01  RT/MC09I  « 
0*0  RT/OtCOAl  I 

0«0  RAOIAN  4 

0.S993AS-91  « 

O.iriAOO  0»  RT-LORRtEC  • 


•0I6MI 
RITCH  ANOLI 
RlTCn  RATI 
AIRORItO 
UENSI1T 

ANOLE  OR  ATTACK 


-O.IAOOAO  09  RAOIAN 
-O.T09010-Oa  RACIAN/SIC 

e.izoooo  03  rtroic 
a*i3oroi>-ot  olu«/rT99S 
O.AJJOAO-OI  RAOIAN 
OaOtOOOO  03  OEONELO-R 
O.VsriAO  01  RT/OECRA* 
-•.X3079f»0t  RAOtAN/lEC 


ALTITWCI 
ALTITUDE  RATE 
ALTITUDE-RATE  RATE 
vertical  ACCELERATION 
ELEVATUR  OERLECTION 
LIRT  COERRICIENTI  CL  I 
ORAC  CcCRRiCIENIt  CO  I 
ROVER  AVAILARLk 
RLIPHT  RATH  ankle 


0.IOSA3O  09  RT 
-0.990000  93  RT/OEC 
-0.3I9E9O  01  RT/HC99I 
0.0  RT/SEC99S 

0.0  RAOIAN 

0.J99II0  09 
0.39099O-OI 

O.ITirm  09  RT-LRR/SEC 


•eipht 

PITCH  ancle 
RITCH  RATE 
A IRORCEO 
WENS  ITT 

AALLE  or  ATTACK 
TEMPehATUAE 
ACCELERATION 
ANM.E-OR-ATTACK  RATE 


0.3990X0  09  LOR 
-0.190010  00  radian 
-e.ri933I^0t  RAOIAN/StC 
0.X1O99O  03  RT/OCC 
0.X3OT3O-OX  XL06/RT993 
0.93I3IO-OI  RAOIAN 
e.SXOOOO  03  DEKREEO-R 
0.009990  01  RI/0EC9AX 
-0.Xtl9XD-0a  RACIAN/oeC 


Altitude 
altitude  rate 
altituob-raie  rate 
vertical  acceleration 
elevator  OERLECTION 
LIFT  COERRICIENTI  CL  t 
URAL  COERRICIENTI  CO  I 
ROVER  AVAILAOLI 
RLI6HT  RATH  angle 


0.10X070  09  RT 
•0.993790  OX  RT/BCC 
-0.309900  01  RT/SCC99X 
0.0  RT/SECvvX 

0.0  RAOIAN 

0.39770U  30 
0.390990-01 

0.171090  99  RT-LOR/iSC 
-0.103990  00  RAOIAN 


VEIEpT 
RITOI  ANGLE 
PITCH  RATE 
AIROPEEO 
uenoitv 

ancle  or  ATTACK 
TEMPERATURE 
ACCELfNATlUN 
AN6LE-UR-STTACK  RATE 


VfIGNT 
PITCH  Angle 

PITCH  RATI 

AIRSPIEO 

OLNSlIV 

ancle  or  ATTACK 

TEMPLHaTURE 

ACCELENATION 

ANCLE -UR -AT TACK  RATE 


0.309930  09  LOR 
-0.191990  00  RAOIAN 
-0.997A9(^0X  RAOIAN/SEC 
0.XX0910  03  RT/SEC 
O.XSOT9&-OX  XLUC/RT99J 
0.9X9110-01  radian 
O.SXOOOD  03  OECMEEO-R 
0.90ISAO  01  RT/SEC99X 
-0.XIE99D-0X  RAOIAN/SEC 


0.3S99XO  09  LOR 
-0*19X100  00  RAOIAN 
-O.OTTISO-OX  RACIAN/SEC 
O.XSOOnO  03  RT/SEC 
0.X3079O-OX  SLUC/RT993 
0.9X49*0-01  RAOIAN 
O.EXOOOO  03  OECREES-R 
0.99S4JD  01  RI/SECA9X 
-0.X193IO-OX  MAOIAN/EEC 


altitude 
altitude  rate 
altituue-rate  rate 
vertical  acceleration 
elevator  deflection 

LIRT  COERRICIENTI  CL  1^ 
DRAG  COERRtCILNTI  CO  |i 
ROVER  AVAILA0LE 
RLIGNT  path  angle 


altitude 
ALTITUOK  rate 
ALTITUDE-RATE  NATE 
vertical  ACCELERATION 
ELEVATOR  OERLECTION 
LIRT  COERRICIENTI  CL  I 
OHAA  COERRICIEHTI  CO  I 
ROVER  AVAILABLE 
RLICHT  PATH  angle 


-0.A9997O  OX  RT/SEC 
-O.XSOOOO  01  RT/SEC9VX 
0.0  RT/SEC9VX 

0.0  RAOIAN 

0.3993X0  00 
O.JHOirO-OI 

0.1TI99O  09  RT-LMR/SEC 
-0.X099OO  00  RAOIAN 


-0.A9990O  OX  RT/XEC 
-0.179090  01  RT/9EC99X 
0.0  RT/SECOOX 

0*0  RADIAN 

0.309090  00 
0.397000-01 

0.17X090  09  RT-LRR/SEC 
-O.XO990O  00  RAOIAN 


vEICHt 
PI1CH  ANCLE 
pitch  RATS 
AIRSPtCO 

densiiv 

ancle  UR  ATTACK 
TEVPCRaTunE 
ACCBLCHAI ION 
ANCLL-ur-ATTACK  RATE' 


0.3499X0  OA 
-0.192690  00 
-0.9079TO-0X 
O.X3ISOO  OS 
0. 2300 20-01 
0.6X9020-01 
O.SXOOOO  03 
0.9ASIXO  01 
•0.XI0900-0X 


LXR 

RAOIAN 
RA6I AN/SEC 
RT/SEC 
SLUC/RT99J 

Radian 

OEcMEES-R 

RT/9EC99X 

RAOIAN/SEC 


altitude 

ALTITUOC  RATE 
altitude-rate  NATE 
vertical  acccleratiun 

ELtVAtuR  OARLECIION 
LIFT  CCERRICItNTI  CL  I 
OHAC  CCERFICICNTl  CO  ) 
ROVER  available 
PLIGHT  PATH  ancle 


0.I0IS7O  09  RT 
-0.972170  OX  RT/SEC 
-0.X99S9O  01  RT/SCC99X 
0.0  RT/SCC992 

0.0  radian 

0.393920  00 
0.J0T430-OI 

0.IT2I9O  09  RT-LBR/SCC 
-0*249130  00  RAOIAN 


PITCH  ANCLK 
PITCH  RATE 
AlkSPCCO 
OCHS ITV 

ANCLE  UR  attack 
TCKRCRATURC 
ACCCLIRATIUN 
ANCLk-UR-AlTACK  NATE 


0.399920  09  LOR 
-0. 1431X0  00  RAOIAN 
-0.9399X0-0X  RAOIAN/SEC 
e.XJXTSW  03  RT/sec 
e.XJOOSO-OX  9LLG/RTA93 
0.9XX73O-0I  RAOIAN 
0.V209OO  03  OECNEES-R 
0.«*l9l0  01  fT/i>CCV*2 
-O.XPC9IO-9X  UAUIAN/SEC 


altitude 

ALTITUDE  RATE 
ALTITUOC-RAte  RATE 
VERTICAL  ACCCLERATICN 
ELEVATCR  oerlectiun 
LIRT  cuerricienii  cl  I 
DRAC  COCRFtCIENTI  CO  I 
PUVEH  AVAILARLC 

Plight  path  ancle 


0.101090  09  RT 
-0.*T9990  02  RT/SEC 
-0*294790  01  RT/SCC**X 
0.0  RT/SEC99X 

9.0  RA0I4N 

0.392300  00 
0.397000-0  I 

0.I722S3  09  RT-LSP/SEC 
-0.209390  00  RAOIAN 


911 CHl 
PITCH  angle 
PITCH  NATE 
AIRSPtVO 
UCNSIT V 

ANGLS  UF  ATTACK 
TENPENATUMC 

accililaT ion 
ANGLE-UR-ATTACK  rate 


9.39V920  94  LHF 
-0.1*39X0  03  RAOIAN 
-0*37000i>-02  MACIAH/SEC 
0.233993  OS  RT/SkC 
0.XJ3V9O-0X  SLU«/FT**3 
O.AXOA.90-9  I radian 
0.920000  Oi  OcGRCES-R 
0.9S7C0O  01  RT/9EC**2 
-3.X3J273-0X  RAOIAN/SCC 


Altitude 
altitude  rate 
ALTI Tuut-RATE  RATE 
VErtTICAi.  ACrSLERATlON 

llcvatun  ocflection 
LIRT  CUEFRICIbNTI  cl  I 
DHAS  COERRICIENTI  CO  I 
PO.EK  AVAILABLE 
Plight  path  am.lE 


0.100923  04  RT 
•0.*770tiO  02  RT/SEC 
-0.229910  01  RT/9CC**2 
0.0  RT/SEC**a 

0.0  AAOIAN 

0*391013  00 
0*396710-01 

0*172390  06  RT-LBF/GtC 
-0.20S993  00  RAOIAN 


VEIGHT 
PITCH  angle 
PITCH  NATE 
AIH9VIIC 
OEnSIIT 

angle  of  attack 
temperature 

ACCELCRATIuN 

ancle-wR-*ttack  rate 


0. 3GV920  9*  LBR 
-0*1*3063  00  KACIAN 
-O.JUX2XO-J2  RACIAN/SeC 
0.23*620  03  RT/SFC 
0*230920-02  9LUC/FT*V3 
O.ulOuTw-Ot  RACIAN 
0*»20031  03  ScCPEE3-R 
U.93J990  J1  RT/SEC**2 
-9.I99690-U2  KAOIAN/SEC 


altitude 
ALT1TU3E  HATC 
ALT ITUUC-RATE  rate 
vertical  acceleration 
elevator  deflection 
lift  CCCFFICICNII  cl  I 
3RAC  CCEFFILIENII  CO  I 
plvCR  available 
flight  path  ancle 


9.1001*0  09  RT 
-0.479293  02  RT/SEC 
•0.21*3*0  01  RT/SECV*2 
0.0  RT/SEC**! 

0.0  RADIAN 

0.3BV7AJ  00 
0.39L393-0I 

0.172**0  06  RT-LRF/SCC 
-0.209730  00  RAOIAN 


SCIGHT 
PITCH  ancle 
PITCH  RATE 
AJRSPCFO 
OINSITV 

ANGLE  DR  ATTACK 
TEMPERATURE 
ACCELERATION 
ANCLC-uR-ATTACK  rate 


0.39992C  O*  LOF 
-0.1. *130  00  RAOIAN 
-3.239393-02  RACIAN/SCC 
0.23999»  01  FT/SEC 
0.230993-02  SUUC/FT**3 
0.616690-01  R*CIAN 
0*920000  OJ  OCCREES-M 
0*929900  31  FT/9F.C**2 
-3.196160-02  RACIAN/9EC 


alIITuCC 
altitude  rate 
alt ITUOL-RATE  rate 
vertical  acccleratiun 
Elevator  jeflelhun 

LIFT  COEFFICIENT!  CL  I 
UMAG  CGEFFICIENTI  CO  I 

PUvEM  available 
FLIGHT  Path  ancle 


0.996960  01  RT 
-0.*aiJ93  02  RT/SEC 
-0*199000  01  RT/SEC**X 
0.0  RT/SEC«*2 

0.0  RAOIAN 

o.3aa*9o  00 

0*396090-0 1 

0(172920  06  RT-LBR/SCC 
-0.209V0U  00  RADIAN 


vCIGhT 
PITCH  ANCLE 
PITCH  RATI 
AIRBPLEiJ 
UEP.S1TV 

angle  or  attack 


0.339920  3*  LoF 
-0.1**JJO  30  NADIAN 
-0. 1696X0-62  RAOIAN/SEC 
0.23E4BH  01  FT/StC 
0*230990-32  9LU<./FT.*3 
4.6i*r*3-oi  radian 


alt ITUOC 
altitude  rate 
alii tuoc-Rate  rate 
vertical  ACCELENATIGN 
clevatur  oerlectiun 
lirt  culfricienti  cl 


0*991760  03  RT 
-0.493260  02  RT/SRC 
-a.ia3S0J  01  FT/SECVA2 
0.0  FT/9EC**2 


752 


«CCCtl«A1ION  4 

*N»Lk«ur-AI1ACIi  N*TC< 


•.«tOOOO  03  OE«»CCS«fc 

e«o(»«2o  01  pr/sec**« 

>0«l9A*00-90  RAC1AN/3IC 


Ofi*w  CO  »• 

»>uafcH  AVtiLAttLE  • 

9LI0MI  PAtH  ANCLE  - 


DATA  PT  tif 


WKIM-T 
PITCH  ANGLE 
PITCH  NATI 
AINAPtIP 
OENSITT 

ANGLE  OP  ATTACK 
TCNPCPATUMI: 
ACCCLCHATION 
ANGLI>OP*ATTACK  PATI 


tf.AOfOlO  04 
>0(l444ro  00 

«0a  101011^02 
0.237410  03 
0.231 02D-02 
0.012230-01 
0.020000  03 
0*021100  01 
-0.100200-02 


LOP 

RADIAN 

RAOlAN/OeC 

PT/OOC 

2LUG/PT043 

radian 
OtGOECO-R 
P T/0CC0P2 
RAOIAN/OCC 


altitude  ■ 
altitude  RATE  ■ 
altitude-rate  rate  ■ 
vertical  accellratiun  - 

ELEWATCA  UEPLECTIGn  > 
LIPT  COLPPICIENTI  cl  >■ 
DRAG  COEPPICIENTl  CO  !■ 
POrEM  AVAILAOLE  ■ 
PLIGHT  PATH  ancle  a 


VBICHf 
PITCH  angle 
PITCH  RATE 
AlRSPtlD 
3EN0IIV 

ANGLE  OP  ATTACK 
TiNPEAATURE 
ACCCLERATIUN 
ANGLK-OP-ATTACK  RATO 


O.3O90ID  09  LRP 

-0.3TOOOO-03  OAOIAN/OEC 
0.23R320  03  PT/OEC 
0.231000-02  OLUG/PTOPS 
0.010001^01  RADIAN 
0.02000D  03  OEGREEO-R 
0.OIOA9O  01  PT/0EC9O2 
-O.IOOOOU-02  RAOtAPI/OEC 


ALTITUDE  > 

ALTITUDE  RATE  ■ 

ALTITUDE-RATE  RATE  > 

vertical  acceleration  - 

ELEVATOR  OEPLECTION 
LIPT  COEPPICIENTl  CL  »R 
DRAG  COEPPICIENTl  CO  I- 
POVER  AVAILARlE  > 

PLIGHT  PATH  ANGLE  * 


I ■EIGHT  ■ 0.3999I0  04  LOP  | ALTITUDE  ■ 

I PITCH  ANGLE  - -0.144040  00  RADIAN  | ALTITUDE  RATE  ■ 

I PITCH  RATE  - 0.2P799D-03  RAOIAH/OEC  | AlT I TUOE-NATE  RATE  - 

I AIPOPIID  > 0.2342.0  03  PT/02C  I V2RT1C4L  ACCfLBRATION  ■ 

DATA  PI  229  | G2N0ITT  - W.231D2D-02  1LUG/PTO03  | ELEVATOR  OCPLICTIOH  - 

I ANULfc  OP  ATTACK  > 0.009120-01  RADIAN  | LIPT  COEPPICIENTl  CL  l> 

I TEHPkPATUAE  - O.K2000D  03  DEGRCEO-R  | OHAG  CC2PPICIENT1  CD  M 

i ACCELEKATIUN  ■ 0.9IIOO0  01  PT/1EC*42  | POKER  AVAILAOLE  ■ 

I ANGLE-GP-4ITACK  NATC*  -0. I 0303D-02  RAOIAN/GCC  ( PLIGHT  RATH  ANGLE  > 


DATA  PT  2J0 


■EIGHI 
PITCH  AnCLL 
PITCH  RATE 
AIROPEP.O 
DENG  IT  V 

ANCLL  OP  ATTACK 

TEHPEAATUAE 

ACCELERATION 

angle-up-attack  rate 


0.399910  04  LDP 
-0.144420  GO  NAOIAN 
0.900020-03  RAOIAN/SEC 
0.240ISO  03  PT/SEC 
0.231120-02  ILUG/PTAP] 
O.OOTJIO-OI  RADIAN 
0.020000  03  DEGREE »-R 
e.fOOOGO  01  PT/0BC492 
-0.1T0240-02  RADIAN/OEC 


ALTITUDE  - 
ALTITUDE  RATE  ■ 
ALTITUDE-RATE  RATE  - 
VERTICAL  acceleration  - 
ELEVATOR  OEPLECTION  ■ 
LIFT  COEPPlCimi  CL  !■ 
DRAG  COEPPICIENTl  CO  !■ 
poker  AVAILARLE  - 
PLIGHT  RATH  ANGLE  - 


DATA  PT  231 


kCICpT 
PITCH  angle 
PITCH  NATE 
AlHOPtlO 
OENSITT 

angle  CP  attack 
TE4PCRATURC 
ACCELEI-A1  tUH 

angle-up-attack  rate 


0.103*00-02  RADIAN/SCC 
0.3«tOSO  03  PT/SEC 
0.2JIIED-02  0LUG/PT443 
0.*W9930-OI  radian 
O.O20J0O  03  OEGREES-R 
0.901. 70  01  FT/SECK.2 
-0.l7«000-02  RAOIAN/SEC 


altitude  - 

ALTITUDE  RATE 
ALTiruOe-RATE  RATI  ■ 

VERTICAL  ACCLLERATIOH  - 

ELCVATDK  OEPLECTION  ■ 

LtPT  COEPPICIENTl  CL  I* 
DRAG  COEPPICIENTl  CO  I* 
pgker  available  ■ 

PLIGHT  PATH  angle  ■ 


OATA  PT  232 


KCICPt 
PITCH  ancle 
PITCH  RATE 
AIRSPkfO 
0CNS11T 

ANGLE  OP  ATTACK 

Temperature 

ACCCLERATIUN 

angle-up-attack  rate 


0.390910  04  LBP 
-0.144103  00  RAJtAN 
0.2IO00D-02  NACUN/OEC 
0.241990  03  PT/SEC 
9*231 tOU-02  SLUG/PT443 
0.00379i>-0l  RADIAN 
0*920000  ej  OE6REE9-R 
0*09*1  to  01  PT/SLCK.2 
-0*172«2U-02  RAOIAN/SEC 


ALTITLOE  - 

altitude  rate  * 

ALTITUOE-RATE  RATE  ■ 

vertical  acceleration  • 

ELEVATOR  OEPLECTION  ■ 
LIPT  CUEPPICIENII  CL  |K 
DRAG  COEPFICIENTI  CD  |k 
PC4ER  AVAILABLE  • 

FLIGHT  PATH  ANGLE  ■ 


DATA  RT  2iJ 


kCIGNT 

PITCH  angle 

PITCH  RATE 

AINSPItU 

OENSITT 

ANGLE  OP  ATTACK 
IkHPERATuRE 
ACCELERATION 
angle-op- ATTACK  RATE 


0.3999IC  04 
>0*143930  UO 
0*27rTAO-02 
0.24204U  03 
0*23l22»-02 
0*902070-01 
0*920000  03 
0*090990  01 
>0*109090-01 


CATA  PT  234 


kEIGHT 
PITCH  ANGLE 
PITCH  RATE 
AIRSPEED 
OENSITT 

ANGLE  OP  ATTACK 
TERPf RATUNE 
ACCkLERATlON 
ANCLE-OP- ATTACK  RATE 


O*3V«Wi0  04 
-0*143*10  00 
0*3307«D-02 
0.243730  93 
0.231290-02 
0. *00390-91 
0.920C0O  OS 
0.904900  01 
-9.  IS09RD-02 


CATA  PT  239 


Kf IGNT 
PITCH  ANGLE 
PITCH  RATE 
AIRSPEED 
OENSITT 

ANGLE  OP  ATTACK 

TEMPERATURE 

ACCELERATION 

angle -OP-ATTACK  RAIE 


0*399910  0. 

-0.1.3290  00 
0*399100-02 
0*2.. *10  03 
9.23I700-02 
0.k«S740-OI 
0.920000  03 
0*079090  01 

-0*1*3929-02 


LBT 

RADIAN 

RACIAN/SEC 

PT/SEC 

SLUG/PT.43 

radian 

DCGHEE9-R 

PT/9EC442 

kA0|AN/9CC 


ALTITUDE  - 
ALTITUDE  RATE  • 
ALTITUOE-RATE  RATE  ■ 
vertical  ACCELERATION  • 
elevator  deflection  * 

LIPT  COEPPICIENTl  CL  »• 
DRAG  COEPPICIENTl  CD  !• 
POWER  available  ■ 
PLIGHT  PATH  ANGLE  * 


LDP 

RADIAN 

radian/SEC 

PT/REC 

SLUG/PT443 

RADIAN 

DEGREE  S-R 

PT/9EC4V2 

RAOIAN/SEC 


ALTITUDE  - 

altitude  NATE  > 
ALTI fUOC-RATC  RATS  * 
vertical  acceleration  k 
CLEVATCR  OEPLECTION  ■ 
HPT  cueppicienti  cl  |. 
DRAG  COEPPICIENTl  CD  I- 
POkER  available  - 
PLIGHT  PATH  ANGLE  ■ 


LOP 

radian 

RAOIAN/SEC 

PT/SEC 

SLUG/P T. 4 9 

RAOIAN 

DCGREC9-R 

PT/SEC*«2 

RAD1AN/9CC 


ALTITUDE  - 
ALTITUDE  RATE  ■ 
ALTITuoe-RATE  RATE  ■ 
vertical  ACCELERATION  ■ 
ELEVATOR  OEPLECTION  ■ 
LIPT  CUEPPICIENTI  CL  I* 
DRAG  cueppicienti  CO  >■ 
PUKEM  mVAILABLE  k 
PLIGHT  PATH  angle  ■ 


KBICHT 
PITCH  ANGLE 
PITCH  Rate 
A1R9PEI0 
OENSITT 

ANGLE  OP  ATTACK 
TEMPERA TUME 
ACCELERATION 
ANGLk-OP-ATTACK  RATE 


9*399910  94  LBP 
•9.I42K2U  09  R40IAN 
9.430710-02  RADIAH/SEC 
9*249490  93  PT/SEC 
9.231320-02  SLU6/P14K3 
O.OS7I2D-OI  R40IAN 
9*910090  93  DEGNCE9-R 
0*073040  91  PT/SEC9.2 
-0*1*9900-02  R40IAN/9EC 


altitude  ■ 
altiiuoe  rate  ■ 

ALTITUDE-RATE  SATE  - 
vertical  ACCELERATION  - 
ELEVATOR  DEFLECTION  ■ 
LIFT  CUEPPICIENTI  CL  !■ 
DRAG  COEPPICIENTl  CD  !■ 
POKER  available  « 
PLIGHT  PATH  ANGLE  k 


DATA  PT  237 


kEIGhT 
PITCH  ANGLE 
PITCH  RATO 
AINSPE2D 
OENtlTV 

■NGLE  OP  attack 


0.399910  94 
-0. 1.2330  99 
9*S1 ro 30-92 
9*244300  93 
9*231390-02 
9.04S93D-01 


LRP 

RAOIAN 

RAOIAN/SEC 

PT/SEC 

SLUG/PTK43 

PAOIAN 


ALTITUDE  . 
ALTITUDE  RATE  ■ 
AUTITUOE-hATk  SATE  ■ 
VEPTICAL  ACCELCSATILN  k 
elevator  DCPLECTION  ■ 
uiPT  cceppiciemti  cl  i- 


9.396720-01 

O.I72«J>  9*  PT-LEP/SIC 
-9.296090  99  SADIAN 


9.904910  94 
-9.409020  92 
-O.I4PIOO  01 
0.9 
0*0 

0.006073  09 
0.39940D-OI 
9*172600  00 
-0.296790  30 


PT 

PT/SEC 

PT/SCC4.2 

PT/SEC4.2 

KA0I4N 


PT-LOP/SIC 

rauian 


-9.192940  91  PI/9CC402 
0.9  PT/9IC402 

9.9  RAOIAN 

0.390093-91 

0.172700  0*  PT-LDP/SEC 


0.977100  03  PT 
-0.400070  01  PT/Ote 
-0(134900  01  PI/SEC49t 
0.9  P7/9IC44X 

0*0  RAOIAN 

9.3R3730  00 
0.39470D-0I 

0.172020  04  PT-LDP/SEC 


-0.12IS2D  01  PT/9EC44I 
0.0  pr/SCC942 

0.0  RADIAN 

9.392990  00 
•■304400-01 

0.1T200D  00  PT-LCP/SiC 
-0.200210  00  R40IAN 


-0..90900  02  PT/SEC 
-0.109*30  01  PT/9EC942 
0.0  PT/9EC442 

0.0  R40IAN 

••30147D  00 
0.30. 100-01 

0.IT2990  06  PT-LEP/SIC 
-0.204910  00  RADIAN 


-0.491470  92  PT/SEC 
-0.090940  00  PT/SEC492 
0.0  PT/SEC992 

0.9  RADIAN 

0.300370  00 
9.39390O-0I 

0*173000  04  Pt-LRP/SEC 


•0.741390  00 
0*0 
0.0 

0.379290  00 
0.39342D-OI 
0.1TS09D  04 


P7 

PT/SEC 

PT/9EC99I 

PT/SBC442 

RAOIAN 


PT-LDP/9EC 

RADIAN 


0*992440  03 
-0.492940  92 
-0.903470  00 
0.0 
9.0 

9.374239  39 
9*393390-01 
0.173130  96 
-9*233640  00 


PT 

PT/SEC 

PT/SEC992 

PT/SCC*«3 

R40IAN 


PT-L9P/9EC 

SADIAN 


0.V477ID  03 
>9.493460  92 
■3*426370  99 
0*0 
9*0 

9.J77I9D  00 
0. J9300D-0I 
0.I7J16O  04 
■0.243130  30 


PT 

P T/SEC 
PT/SEC4.2 
PT/SEC442 
S40I4N 


Pl-L BP/SEC 
RAOIAN 


0.9.2770  93  PT 
-9.4930ID  02  PT/SEC 
•9.2*7100  00  PT/9EC442 
0*0  PT/SEC.42 

9*9  RAOIAN 

0*374170  00 
0.39202D-9I 

0*173190  94  PT-LBP/SBC 
-9.20293D  99  RAOIAN 


9.9J703D  03 
•0..9400D  02 
-3.1307JD  00 
0.0 
0.0 

0*379170  49 


PT 

PT/SEC 
PT/9EC442 
PT/SEC4.2 
HAOl an 


ie-4*>E««Tuae 
ACCCLCFATIOM 
*ha.eiP««Tr*CK  *Aii< 


«»bS00et>  OJ  DEeMtt»*R 
e«»o*ari>  i>i  aT/sec**2 
•««i»rsio*o2  »Aoi«N/sec 


•>MA(*  CQcrMCtCNti  CO  i> 
POAta  AVAILABLE  ■ 

PLIAHT  PAIM  AhbLC 


•CtbHl 
PITCH  ancle 
PITCH  RATC 
AintPceo 

OEMS  IT V 

aalle  lp  attack 

TCMPcAATUAE 
ACCCLIHATION 
ANCLE -OP -ATTACK  MTE 


-B.tAITBO  CO 
o«»Ts»»i>-va 
0«EAT«aO  03 
0*a3l30l^03 
0*00307(^01 
0*020000  03 
0*OOOOSO  Ml 
-0*l»AftM>-03 


LOP 

OAOIAN 

OAOIAN/SCC 

PI /EEC 

SLUC/PT003 

PACIAN 

OECACEO-N 

PV$ECAA2 

PADIAN/SEC 


ALTITUDE 
ALTITUOL  KATL 
ALTITUi>E-«ATE  KATE 

vertical  acceleration 

ELEVATCR  OEPLECT lUN 
LIPT  ClIiPPICIENTI  CL  ) 
ORAU  COEPPICIENTI  CO  I 
PUaER  AVAILABLE 
PLICHT  PATH  ancle 


0*032000  03  PT 
•0.A0A03O  02  PT/3CC 
0*007100-01  PT/SEC002 
0*0  PT/SEC002 

0*0  radian 

0*302310-01 

0*173200  00  PT-LKP/OEC 


■tICPT 
PITCH  ancle 

PITCH  TATE 

AIHSPECO 

OEnOITV 

ANCLE  l*r  ATTACK 
TENPERATURE 
ACCELCr ATION 
ANGLL-OP-ATTACK  I 


0*300010  00 
•0*101100  00 
0*033300-02 
0*200000  03 
0*231020-02 
0*902000-11 1 
d*»2000l>  03 
0*000000  01 
-0*191*90-02 


LOP 

NAOIAN 

MA01AN/9EC 

PT/9EC 

9LUOTTOA3 

RAOIAN 

OECAEE9-R 

PT/IECOOf 

RAOIAH/SEC 


ALTITUDE 
altitude  rate 
ALTITUDE-RATE  RATE 
vertical  ACCELEHATIoN 
ELEVATOR  OEPLECT ION 
LIPT  COEPPICIENTI  CL  I 
ORAC  COEPPICIENTI  Co  I 
PCrER  AVAILAOLL 
PLIUNT  path  anc«.c 


0*027090  03  PT 
>0*403000  0 2 P7/9EC 
0.200170  00  PT/9ICAA2 
0*0  PT/9CCOP2 

0.0  RADIAN 

0*273220  00 
O* 302000-01 

0*173200  00  PT-LOP/SfC 
>0*230430  00  RAOIAn 


REICPT 
PITCH  ANCLE 
PITCH  rate 
AIROPCfO 
0LN9ITV 

ANuLE  OP  ATTACK 
temperature 

ACCCLERATIuN 
ANCLK-OP-ATTACK  RATE 


0*300010  00 
-0.1A0920  09 
0*000tl0>02 
0*2*0030  03 
0*231401^02 
0*900040-01 
0*920000  03 
0.047400  01 
-0*140770-02 


LOP 

RAOIAN 

RACIAN/tEC 

PT/9CC 

9LUC/PT003 

RAOIAN 

OECRCE9-R 

P f/9EC00l 

RA01AN/9EC 


ALTITUDE 

altitude  rate 

ALTITUDE-RATE  PATE 
vertical  ACCELERATION 
ELEVATOR  OEPLECT ION 
LIPT  CCEPPICIEnTI  CL  I 
ORAC  COEPPICIENTI  Cl)  I 
PORER  available 
PLICHT  PATH  Ancle 


>0.403*10  02  PTP9EC 
0*300900  00  PTP9ECO*2 
0*0  PTP9CC002 

0*0  RAOIAn 

0*372270  00 
0*30102 iVOI 

0*173320  00  PT-LOP/tEC 
>0*190*10  00  RAOIAn 


■ElCNt 
PITCH  ancle 
PITCH  RATE 
AlROPtCO 

ANCLE  UP  ATTACK 

TERPtRATURE 

ACCtLCNATlON 

ancle-cp-attack  rate 


0*300010  0* 
>0*130900  00 
0*7**3AO-U2 
0*2*0700  03 
0*231*00-02 
0*900*70-01 
0*920000  03 
0*0*0700  01 
•0*1*9930-92 


LOP 

RAOIAN 

RACIAN/9EC 

PT/lEC 

9LUC/rT«*3 

RACIAn 

DECRECO-R 

PT/9EC**2 

RA0IAN/9eC 


ALTITUCE 
ALTITUDE  RATE 
altitude-rate  hate 
vertical  acceleration 

ELEVATOR  OEPLECTION 
LIPT  COEPPICIENTI  CL  I 
OMAC  CCEPPICIENTI  CO  I 
PORER  AVAILABLE 
PLIGHT  PATH  ancle 


0*019000  03  PT 
-0*403100  02  PT/SEC 
0*92*000  00  PT/9ECR42 
0*0  PT/9EC**! 

0*0  RAOIAn 

0*371990  00 
0*301900-41 

0*173340  OO  PT-L0P/9EC 
-0*100790  00  RAOIAN 


reicht 

PITCH  ancle 
PITCH  MATE 
AIR9PCCU 
OENOITV 

ancle  op  attack 

TERPERATURE 
ACCELERATION 
angle -OP -ATTACK  KATE 


0*390010  0*  LOP 
•0*139030  00  RAOIAN 
0*001771^02  RA0IAN/9EC 
0*2(0010  03  PT/OEC 
9*231020-02  «,UG/PT*R3 
0*900020-01  RACIAN 
0*920000  03  DECRCEO-R 
0*033700  01  PT/SEC*R2 
•0*1031 20-02  RAOIAN/SEC 


altitude 
ALTITUDE  RATE 
altitude-rate  rate 
VERTICAE  ACCELERAriON 
ELEVATUR  OCPLECTICn 
LIPT  COEPPICIENTI  CL  ) 
DRAG  CUEPPICieNTt  CO  I 
POrER  AVAILARLE 
PLICHT  PATH  AMR.E 


0*013190  03  PT 
•0*402900  02  PT/9EC 
0*OR30RD  00  PT/9ECAR2 
0*0  PT/92CRR2 

0*0  RAOIAN 

0*370**0  00 
0*3013*0-01 

0*17330)  00  PT-L9P/9EC 
•0*107930  00  RAOION 


OEIChT 
PITCH  ancle 
PITCH  RATI 
A1R9PIE0 
OENOITV 

ancle  CP  ATTACK 
TENPE NATURE 
ACCEL ERATIUN 
ANCLE-OP-AfTACN  RATO 


0*390010  0* 
-0*130200  00 
0*0««400-02 
0*291*40  03 
0*2319(0-02 
0*920000-01 
9*920000  03 
0*02o7«0  01 
-0*1*0340-02 


L9P 

RAOIAN 

RAOIAN/SEC 

pT/set 

SLUC/Pr**3 

MAOIAN 

0ECREE9-R 

FT/Sec**t 

RA0IAN/9EC 


altitude 
AuTITUOE  hate 

altituoe-rate  rate 
VcHTICAL  acceleration 
ELEVATUR  DEPLELT lUN 
LIPT  COEPPICIENTI  CL  I 
ORAC  CUEPPICIENTI  CO  1 
PORER  AVAILABLE 
PLIGHT  PATH  ancle 


0*004230  03  PT 
-0**9I900  02  PT/tfC 
0*9*10*9  00  PT/SECR42 
0*0  PT/*EC4*2 

0*0  RAOIAn 

0*2404*0  40 
0*301130-01 

0.173300  04  Pt-LBP/tEC 
-0*104*40  00  RAOIAn 


*flC*T 
PITCH  angle 

piich  rate 

A|R9Pt(0 

density 

ANGLE  OP  ATTACK 
TENPERATURE 
ACCELERATION 
ANGLE-uP-ATTACK  mate 


0*390910  0* 
-0*137320  DO 
0*010920-02 
0.292270  03 
0*231990-02 
0*929210-01 
0*S20O0a  03 
0.0I09C0  01 
•0*137430-02 


LOP 

RACIAN 

PACIAN/9EC 

PT/SEC 

9LUG/PT**3 

RAOIAN 

OECREES-M 

PT/9CC**2 

RAOIAN/SEC 


ALTITUCE 

altitude  rate 
altitude-rate  rate 
vertical  acceleration 
elevator  OCPLEdlON 
LIPT  CCEPPICIENTI  CL  I 
OHAG  COEPPICIENTI  CD  I 
PORER  ARAILAMLE 
PLIGHT  PATH  ancle 


-O.AOORSO  02  PT/SEC 
0*000000  00  PT/SEC042 
0*0  PT/SEC**! 

0*0  RAOIAN 

0*3«>R«7a  00 
0.300010-01 

0.173300  0*  PT-LDP/SCC 
•0.I090AD  00  RAOIAN 


REICN1 
PITCP  ancle 
PITCH  RATE 
PIRSPIIO 

cent I TV 

ANGUS  UR  ATTACK 


0*300010  OA  LOP 
•0*134300  00  RAOIAN 
0.O430AD-02  RACIAN/SeC 
0*293000  03  PT/SEC 
a*2JI42tf-02  ILUC/PT*4J 
0*0*3400-0t  RAOIAN 
0*910000  03  OEGREES-R 
0.0I22AD  Dt  PT/SEC**t 
•0*134930-02  RAOIAN/SEC 


ALTITUDE 
ALTITUDE  RATE 
ALTITUOE-RATE  RATE 
VERTICAL  ACCELERATION 
ELEVATUR  OEPLECTION 
LIPT  COEPPICIENTI  CL  I 
DRAG  CCEPPICIENTI  CO  I 
PORCR  AVAILAOLE 

Plight  path  angle 


•0*400000  02  PT/SIC 
0*119420  01  PT/9EC**a 
0*0  PT/9EC442 

0*0  RAOIAn 

O.J47RIO  OR 
0*300700-01 

0*173*90  04  PT-L0P/9EC 


OtICHt 
PITCH  ANCLE 
PITCH  RATE 
AtaSPCEO 

OtNSITV 

ANCLE  UP  ATTACK 
TEKPERATURE 
ACCEL ERATIUN 
AMCLl-OP-ATTACK  RATE 


0*390910  0*  LBP 
-0*139390  00  RAOIAN 
0*101490-01  RAOIAN/SEC 
0*293000  03  PT/SEC 
0*23144(^02  SLUG/PT**S 
0*902910-01  RADIAN 
0*920000  03  OEGREES-R 
0*00*400  01  PT/SEC«*2 
-0*132240-02  RACIAN/SEC 


Altitude 
altitude  rate 
alt I TUBE -RATE  RATS 
vertical  ACCELERATION 
elevator  OEPLECTION 
lift  CUEPPICIENTI  CL  I 
DRA-  COEPPICIENTI  CO  I 
PUMER  available 
PLICHT  PATH  angle 


0*093920  03  PT 
-O.AR0940  02  PT/9EC 
0*131330  01  PT/SEC**! 
0*0  PT/SEC**! 

9*0  RAOIAN 

0*344070  00 
0*300*00-01 

0*173*10  0«  PT-L9P/9EC 


OfICNT 
PITCH  angle 

AIRSPEED 

OCNSITT 

ancle  op  attack 
TEKPERATURE 
ACCEL CRAT  ION 
ANCLE-OP-ATfACK  RATE 


0.309010  0*  LBP 
-0*13*390  00  RADIAN 
O.I04R4O-0I  RAO I AN/SEC 
0.29*400  03  PT/SEC 
0.23I49<^42  9LUC/2r**3 
0.40121O-0I  RAOIAN 
0.920040  03  OeCREES-R 
0.70722D  01  P1/SEC**2 
-0. 129*40-0!  RAOIAN/SEC 


ALTITUDE 

altitude  rate 

ALtlTuoe-RATE  RATE 

vertical  acceleraiion 
elevator  OEPLECTION 
LIFT  COEPPICIENTI  Cl  I 
ORAC  COEPPICIENTI  CO  I 
PUoEM  AVAILABLE 
plight  path  angle 


.0.407I70  0!  PT/SEC 
0.IA700O  01  PT/SfC**! 
0.0  PT/SEC**! 

0.0  RAOIAN 

0.3*41*0  00 
0.300200-01 

0.173410  04  PT-LOP/SEC 
-0. 192*70  09  RAOIAN 


Of  ICPT 
PITCH  angle 
PITCH  RATE 
AIRSPEED 
0EN9ITT 

ANCLE  OP  ATTACK 


-0.193290  00  RADIAN 
O. IIIOUD-OI  AACIAN/SEC 
0.299*00  93  PT/9EC 
0.231720-02  9LUC/P1**3 
0*970020-01  SAD I AN 


altitude 

ALTITUDE  RATE 
altitude-rate  sate 
vertical  acceleration 
elevator  OEPLECTION 
LIFT  COEPPICIENTI  CL  1 


0.N03700  03  PT 
-0.4S942D  02  PT/SEC 
O, 142*20  01  PT/SEC44! 
0*0  PT/9EC**! 

0*0  RAOIAn 

0*349330  00 


754 


tcM«>CR*rufle  I 

ACCfcLERATtON  < 

ANOLL^OR-ATTACK  MATCi 


PltCH  AHtiCt 
PITCH  RATI 
AlhSPCIt) 

DCkAIT* 

ANOLI  attack 

T EiAPrAATuRI 
ACCCLEHATIOS 
ANU.e>OP-ATrACK  t 


■ A I Chi 
HITCH  AMCLE 
PITCH  RATI 
A InSPCCP 
UCnSITV 

anvlC  nF  attack 

TIRPtAATtHiC 

accclekaticn 

AH«p.k-UF-ATTACK  RATk 


•EIChT 
PITCH  AHCLC 
PITCH  i-ATE 
AlhSPcE J 
uCNa  IT* 

AKuCf  OA  ATTACK 
1c.4PtHATUPF 
ACCECcAAT luN 
Am.La*CP->A11ACK  RATE 


■ E I 6A  T 
PITCH  ANCCC 
PITCH  KATE 
A IHSPCE J 
PLhSI T* 

ANtP.C  LP  ATTACK 
ILMPLAATUHC 
«CCEt.khATIPN 
ANJLE-ljP-ATlACK  RATE 


aCICHT 
PITCH  ancle 
PITCH  HATE 
AIASPAEn 

oensii* 

ancle  up  ATTACK 

TEAPtRATURZ 
ACCCLARATIUN 
ANCLE-TiP>ArTACK  KATE 


all  CM T 

pitch  An&LE 

PITCH  HATE 

AIRCPCEP 

PCNillT* 

AHnLE  up  ATTACK 

TEHPEAATUKE 

ACCELERATION 

ANClE -OP-ATTACK  HATE 


■ El  CAT 
PITCH  ancle 
PITCH  rate 
AIRSPEED 
UCNS  IT* 

AKClE  CP  attack 
tenpehature 
ACCECERAT  UN 
ANCLE-OP-ATTACK  MATE 


■EICHT 
PITCH  ancle 

PITCH  Rate 

AIR&PflO 

OEnSITT 

ANU.E  OP  ATTACK 
TEMPEKATURE 

acceleration 
ancle-op-attack  rate 


NEIGHT 
PITCH  ANC4.E 
PITCH  RATE 
AIRSPEED 
CENSITT 

ANCLE  UP  ATTACK 
TIHPERATURE 
ACCELERATION 
angle-up-attack  pate 


■EIGHT 
PITCH  ancle 
PITCH  PKTI 
AIRSPtPU 
DENS  IT* 

ancle  up  attack 

temperature 

acceleratiun 

ANGLE-UP-ATTACK  RATk 


■EIGHT 
PITCH  ancle 
PITCH  RATE 
AINSPIEd 
PENS  It V 

ancle  op  ATTACK 


D*Sii>OOU  03  DECREES-R 
O.TD9SIO  Dl  PT/SCC«A3 
-■•lETUSO-at  MADIAN/SIC 


D.3VC9I0  04 
13*110  00 
OaI ITDIO-OI 
OaISoETO  OS 
0»23l7SO-«l 
0a0704*O-«II 
OaBZOQOO  03 
0*701700  01 
-9* ISAOOO-Ot 


LOP 

RADIAN 

RAC|AN/SeC 

Pf/SEC 

SLUC/PT*«S 

RACIAN 

UeCRCE»-R 

PT/SEC*** 

RAOIAN/SEC 


0*3V*900  94 
-9*139910  99 
0.131990-91 
0*397000  91 
0*331790-03 
0*377430-91 
0*530000  93 
0* 773700  91 
-0*l3l99U-93 


LOP 

RADIAN 

RAOIAN/SEC 

PT/SEC 

ELUC/PT4«3 

RAOIAN 

OECRCES-R 

PT/SEC443 

RACIAN/SEC 


0*399909  04 
-0*139470  00 
0*134990-01 
9*397030  93 
0*331039-03 
9.974330-01 
0*939000  03 
0*749490  01 
-0*119909-03 


LHP 

radian 

RAOIAN/MC 

PT/SEC 

SLUC/PT443 

radian 

OECREES-R 

PT/SEC«*3 

RACIAN/SEC 


0*399900  94 
-0.13*370  00 
0*131 740-01 
0*390909  03 
0*331090-03 
0*b7S04O-0l 
0*430000  03 
9* 797*80  91 
-O* I 17940-03 


LOP 

radian 

RACIAN/SEC 

FT/SEC 

SLUC/PT4P3 

RAOIAN 

OECNELS-R 

PT/SEC443 

RAOIAN/SEC 


0*399900  U4  LOP 
-0*137030  90  RAUIAN 
0*1 J49I9-9I  RACIAN/SEC 
0*359330  93  PT/SkC 
0.3310H9-03  SLLw/PT**3 
0*4730*9-91  KACIPN 
O.S3000D  03  9ECNELS-R 
0*7*9339  91  PT/SEC442 
-9*ll*C40-v3  RAOIAN/SEC 


0 *399900  9 4 LH3 
-C*I39<>49  99  radian 
9*t«l2IO-9t  RAOIAN/SEC 
0*440009  U.t  M/SEC 
0*331939-0?  SLUC/PT44J 
O.S737S9-01  NAJIAn 
9.SZ9909  03  DECHEbS-R 
0*7»OA30  91  PT/ScC*«3 
-9*1133*0-93  RaOIAN/SEC 


9*309909  94  LdP 
-9*134319  99  RAUIAN 

o*i4sa«iVoi  racian/sec 

0*3cOSI9  03  PT/SEC 
9*331959-03  SLUC/PT443 
0*571640-9  I RAOIAN 
0*539990  93  OEbRELS-R 
0*732330  91  PT/SCC442 
•O.I09940-93  RAOIAN/ScC 


0*399900  94  LAP 
-0*I2373j  90  RAOIAN 
0*159410-91  RACIAN/SEC 
■*3ul549  03  PT/SCe 
0*Z3I9*U-J2  SLUC/PT443 
9*079540-91  AADIAn 
0*530000  03  OECHEES-H 
9*733730  9l  PT/SEC442 
-9*107629-03  RADIAN/SEC 


9.39940C  w* 
>0*131200  00 
0*154990-01 
e*3c334D  03 
0*332019-93 
0* 449*00-9  I 
0*930000  03 
0*715030  01 
•0* 106330-92 


LOP 

RAOIAN 

RACIAN/SEC 

FT/SEC 

SLUC/PT4P3 

RACIAN 

DECHECS-R 

PT/SEC4P3 

Radian/sec 


0*J9990C  04 
•0*119430  90 
0*lb932l>9t 
0*3n397U  JS 
0*233049-03 
e*5oR4*0-9l 
0*430000  OS 
0*70*330  91 
-0*103970-03 


radian/sec 

PT/SEC 

BLUC/PT443 

RACIAN 

OEcpECS-R 
P T/5Ce4«2 
RACIAN/SEC 


0*399900  04  LOP 
-9*11*019  90  RAOIAN 
0«l4360i>-01  RAOIAN/SEC 
0*263*70  01  PT/SEC 
a**33«Tb-0l  0LLC/PT443 
0*4*743(5-01  RAOIAN 


DRAG  COCPPICIENTI  CO  I 
POKER  AVAILAHLE 
PLIGHT  path  ancle 


altitude 
altitude  rate 
altitude-rate  rate 
vertical  acceleration 

ELEVATON  OEPLECTlUN 
LIPT  COEPPICIEnTI  CL  » 
DRAG  COEPPICIENTI  CO  I 
PUaCA  AVAILAHLE 
PLIGHT  PATH  angle 


altitude 
ALTiruoe  rate 
ALTITUUE-RATc  rate 
vertical  acceleratkjn 

ELEVATOR  9CPLECTI0N 
lift  COEPPICIENTI  CL  I 
DRAG  COEPPICIENTI  CO  I 
PUPEM  AVAILAHLE 
PLIGHT  PATH  angle 


Altitude 
alt ITUO*  mate 
ALTITUOE-RATE  RATE 
vehtical  ACCCLERATIUN 

ELEVATOR  OEPLECTlUN 
LIPT  COEPPICIEnTI  CL  > 
DRAG  CUEPPICIEnM  CO  I' 
POwER  AVAILAHLE 
Plight  path  ancle 


altitude 

ALTI TU9E  RPTE 
ALTITUOE-RATE  rate 
vertical  ACCLLEMATION 
elevator  OEPLECTlUN 
lift  COEPPICIENTI  CL  I 
9HAG  COEPPICIENTI  C9  I 
PUhER  AVAILAHLE 

plight  path  ancle 


altituce 
altitude  rate 
altitude-mate  KATE 
vertical  acceleration 
elevator  OEPLECTIJn 

LIPT  COEPPICIENTI  CL  ) 
9HAU  COEPPICIENTI  CO  I 
PUaER  AVAILAHLE 
plight  path  ANUlE 


alt ITUOE 
ALTITUDE  RATE 
ALTI TUOE-RATE  pate 
vertical  ACCELERATIUN  i 
ELCVATilR  OEPLCCTIuN 
lift  COEFFICIENT!  CL  I 
ORA-  CUbPPICICNTI  CD  I 
MDVEM  AVAILAHLE 

plight  path  ancle 


altitude 
alt ITU9F  RATE 

alti tuoe-rpte  rate 
vertical  acceleration 

ELLVATbR  OEPLECTION 
lift  cueppuienti  Cl  i 
uhag  CULPPICIEnTI  CD  I 
POaER  AVAILAHLE 
Plight  math  angle 


altitude 
altitude  mate 
AlTITuUE-RATE  rate 
vertical  ACCLLEMATION  ' 

ELeVATUR  OEPLECTlUN 
lift  CUEPPICIENTI  CL  I 
drag  COEPPICIENTI  CO  I 
PCaER  AVAILAHLE 
plight  path  Angle 


ALTITUDE 

altitude  mate 
ALTITUDE-RATE  RATE 
vertical  ACCELEPATIGN 

ELEVATUN  OEPLECTlUN 
lift  COEPPICIEnTI  CL  I 
UNaG  CCEPPICIENTI  CO  1 

POaEM  available 

PLIGHT  PATH  angle 


altitude 
altitude  rate 

ALTITUDE-RATE  RATE 

vertical  acceleration 
elevator  deflection 

LIFT  COEPPICIEnTI  CL  I 
DRAG  CCEPPICIENTI  CD  t 
POaEH  available 
plight  path  Angle 


ALTI ruoe 
altitude  rate 
ALTITUOE-RATE  RATE 
vertical  ACCLLERRTION 

CLKVAT&P  OCPLCCTION 
LIPT  COEPPICIENTI  CL  I 


0*R7«930  03  FT 
-0.4S392O  33  PT/SEC 
9.IT0I9D  01  PT/S*C442 
0*»  Pt/9EC*4t 

0*0  RAOIAN 

0*364940  09 
0*3*9*00-01 

0*173410  06  PT-LOP/SCC 
-0*1*9970  *0  RADIAN 


0«*74l  00  03  FT 
-0*403040  03  PT/SEC 
0.193710  01  PT/SIC442 
0.9  Pr/9EC*43 

G>*  RAOIAN 

0*363760  90 
0*3*9690-01 

0.173410  04  PT-LtP/IIC 
-0*l**690  00  radian 


0*949290  03  FT 
-0*4*0050  03  PT/SEC 
0*399160  01  PT/SEC4a3 
0*0  PT/SEC6a2 

0*0  RAOIAN 

0*363000  00 
9*3*9509-91 

0*173490  06  PT-LRP/SEC 
-0*1*7290  00  RAOIAN 


0.a*4990  03  FT 
•9*477**0  03  PT/SEC 
0.326S50  01  PT/SEC443 
0*9  PT/SBC443 

9*0  RAOIAN 

0*3*3360  09 
0*3*9330-01 

0*173390  0*  PT-LBP/SEC 
-0*I«50S3  00  radian 


0**59730  03  FT 
-U*4755>>a  02  PT/SEC 
0*339060  91  PT/SEC4VS 
0*0  PT/SEC442 

9*0  RAOIAN 

0.36I5JO  00 
0*3*9140-01 

9*1733*0  9*  PT-LSP/SEC 
-0*l*4420  00  RAOIAN 


0**5499O  03  FT 
-0*4730*0  02  PT/SEC 
0*254100  01  PI/SBCa*3 
3*9  PT/SECa*3 

0*0  RAOIAN 

0*350*10  09 
0*J«*97O-0l 

0*173370  06  PT-L*P/SEC 
-0*1*3930  09  radian 


0*050370  03  FT 
-9*470440  93  PT/SEC 
0*370349  01  PT/SEC443 
0*9  PT/SEC44I 

0.0  radian 

U.369I10  00 
O*3*S791>-0t 

9*173350  06  PT-LOP/SEC 
>a*m37a  99  radian 


0*0444*0  03  FT 
-9*4576*0  93  PT/SEC 
0*304330  91  PT/3EC442 
0.0  PT/SEC443 

9*0  radian 

0*359430  00 
0*  3*063  i^Ol 

9*173330  06  PT-LRP/SCC 
-0*1797*0  00  radian 


0.940930  03  PT 
-0*464750  02  PT/SEC 
0*330290  01  PT/SEC443 
0*0  PT/SEC443 

0*0  RAOIAN 

9*39*760  00 
0*3*a*60-0l 

0*173310  06  PT-LOP/SEC 
-0*17*140  00  radian 


e**36399  03  PT  * 

-0*461570  03  PT/BEC  ■ 

0.3ISI70  01  PT/SEC442  * 
0*9  PT/SECa43  * 

0*0  RAOIAN  * 

0*356100  00  4 

0*3*aSlD-01  * 

0*173399  06  PT-LkP/SEC  0 
-0*176470  00  RAOIAN  * 


0*031609  03  FT 
-0*450440  02  PT/SEC 
0*3399S0  01  PT/SEC**3 
0*0  PT/SEC443 

0*0  «40I4N 

0*397460  00 


755 


TEMi»ciuTu«c  ■ o.ftaoooo  oj  oecBces*« 

ACCCLKOAItOM  ■ ••»«73IO  •!  Pt/SCC**t 

AMLE'VATf ACK  MATC*  •0*I4M9P-0S  RAOIAN/SIC 


MU«  COCPPICtCMTt  CO  >• 
POhCII  AVAILAOLC  a 

PLlCHf  PATH  ANC4.f  a 


o.irsiro  0*  pt^op/occ  « 

>»*iTA7«0  •«  RAOIAH  « 


•cicpt 

PITCH  ANCLC 
PITCH  PATt 
AlAAPfrO 
4C.NAI1V 

AN<;CC  OP  ATTACK 

TCMP^RATUAE 

ACCCLEHATItlN 


a p«J««90O  04  IBP 
- >A»1149*i>  00  P40IAN 
a a«t*T«TOo»l  AACIAN/ttC 
a 0.464370  03  PT/BCC 
a 0 .231110-01  BI.UC/PT443 
a 0.066430-01  PADIAN 
a 0.630000  03  OCORtei-P 


A Hole 'CP -ATTACK  HATCa  -0.006200-03  PAOIAN/OBC 


ACTiroOC  a 
A4.TITUOC  PATE  ■ 
ALtlTUOf-HATC  AATt  a 
VCPTICAL  ACCeCEPATIOM  ■ 
CteVATOP  DCPCCCTION  a 
LlPT  CCEPPICICNTI  CL  |a 
OHA6  COEPPtCtENTI  CO  )a 
POaCP  AVAIL ABLC  a 
PLI6HT  PATH  AMC.1.1  a 


>0.4»B070  02  PT/SEC  « 
0.344620  01  PT/BEC442  < 
0.0  PT/0EC462  « 
0.0  PAOIAN  * 
0.306030  00  I 
0.300000-01  « 
0.173240  06  PT-LOP/BCC  * 


CA1A  PI  261 


aCICHT 
PITCH  ANOLC 
PITCH  LATE 
AtASPICU 
OCHSITT 

AN6LE  UP  ATTACK 

TEAPtAATUPE 

ACCELBKATIUH 


0.300600  04 
-0.114600  00 
0.172100-01 
0.246060  03 
0.232140-02 
0.669460-01 
0.620000  03 
0.670240  01 


LOP 

PAOIAN 

PAClAN/OtC 

PT/SEC 

tLW6/Pf643 

PAOIAN 

OECPCEB-P 

PT/SiC442 


AN>iLC-OP- ATTACK  SAtfa  -O.OAAJTO-OE  PAOIAH/OIC 


altitude  a 
ALTITUDE  PATE  - 
ALTITUOC-PATB  RATE  a 
vertical  ACCLLEHATKiN  a 
CLEVATUP  OEPLECTtON  a 
LlPT  COEPPICIEnT*  cl  |> 
ORA«  CCEPPICIENTI  CO  >a 
PObER  AVAILAOLS  - 
PLIOnT  path  AnuLC  a 


0.3901 PO  01  PT/SEC46E 
0.0  PT/6EC462 

OtO  PAOIAN 

0.307P90-01 

0.173210  00  PT-LOP/Ote 
'0.171200  00  PAOIAN 


bEIGHI  a 

PIICH  angle  a 

PITCH  rate  a 

airspeed  a 

DENS  II V a 

AKGLE  up  attack  a 

TENPESATUSE  a 

ACCL6CRAT lUN  a 

AHGLL-UP -attack  hate* 


0.390900  04  LOP 


0.174340-01 
0.266730  03 
0.232I7|>'«2 
0. 664602-0  I 
0.S200O0  03 

>0.042000-03 


RAOIAN/OEC 

PT/sec 

SLUG/PT443 

RADIAN 

DCGLCE6-R 

PT/6EC442 

RAOIAN/SEC 


altitude  • 
ALTITUDE  SATE  ■ 
altitude-rate  rate  • 
VERTICAL  ACCELEHATION  • 
CLEWAToR  OCPLECTION  . 
LlPT  COEPPlCIENTt  CL  l« 
OSAo  COEPPlCIENTt  CD  |> 
POaCM  AVAtLAOLL  . 

Plight  path  angle  . 


0.010000  03  PT 
-0.447000  02  PT/SEC 
0.373620  01  PT/SEC662 
0.0  PT/SCC662 

0.0  PAOIAN 

0.39B620  00 
0.307710-01 

0.173100  06  PT-LOP/SEC 
-0.160360  00  SADtON 


OATA  PT  263 


OEICHT 
PITCH  angle 
PITCH  6A1C 
A1N6PEL3 
UEnSITV 

AAGL6  UP  ATTACK 
TENPERATURE 
ACCELES4T1UH 
AAGLX'UP-ATTACK  rate 


0.300900  04 
-0.I1113U  00 
0.100420-01 
0.26oJ0i>  03 
0.232200-02 
0.663870-01 
0.620090  03 
0.660020  01 
-0.9216IO-03 


LOP 

RAOIAH 

RAOIAH/SEC 

PT/SEC 

BLUG/PT443 

RAOIAN 

OECRCES-R 

P1/SEC442 

RAOI an/sec 


ALTITUDE  a 
ALTITUDE  RATE  a 
ALTITUOE-RATE  RATE  a 

vertical  ACCELERATION  a 
ELEVATOR  OEPLECTIUH  a 
LlPT  COEPPICIEnTI  CL  »a 
ORA-  COEPPlCIENTt  CO  >a 
PUbEP  AVAtLAOLE  a 
PLIGHT  PATH  angle  a 


0.0I363O  03  PT 
'0.444000  02  PT/SEC 
0.307940  01  PT/SCCa#2 
9.0  PT/SEC442 

0.0  RADIAN 

0.3S603J  00 
0.307S6O-0I 

0.173160  06  PT-LOP.'SEC 
-0.167400  00  radian 


data  PT  264 


•EIGHT 
PITCH  AHGLE 
PITCH  hate 

airspeed 

OLNSI1V 

ANGLE  UP  ATTACK 

TtHPERATURf 

ACCELERATION 

ahgle-op-pttack  rate 


0.309900  04 
-0.109300  00 
0.144440-01 
0.2470SO  03 
0.232230-02 
0.6A2eS0-0l 
0.620000  03 
0.661400  01 
-0.000490-0 J 


LOP 

PAOIAN 

SACIAN/6EC 

PT/6EC 

0LUG/PT443 

AACIAN 

0EGPEE6-P 

PT/6EC442 

PA0IAN/6EC 


ALTITUDE  a 
altitude  pats  a 

ALTITUOE-PATE  sate  a 
vertical  ACCELKRAIIUn  a 
elevator  deflect  ion  a 
LIP7  COEPPlCIENTt  CL  »a 
DRAG  COEPPlCIENTt  CD  la 
PCBER  AVAtLAOLE  a 
PLIGHT  PATH  angle  a 


0.000210  03  PT 
-0.440130  02  PT/6EC 
0.402140  01  PT/6EC462 
0.0  PT/6EC442 

0.0  radian 

0.3S4460  00 
0.307430-01 

0.173120  06  PT-LOP/6EC 


CAIA  PT  266 


4ei6NT  a 
PITCH  angle  a 
PITCH  KATE  a 
AlELPttO  a 
UEK6IIV  a 
ANGLL  UP  ATTACK  a 
TENPEHaTUHE  a 
ACCELEHATIOK  a 
AHGLE-CP-ATTACK  SATEa 


0.30000C  04 
-0.107440  00 
O.IOOJVO-91 
0.26769U  03 
0.232260-02 
0. 661740-01 
0.620000  03 
0.642060  01 
-0.070730-03 


LOP 

PAPIAH 

RAOIAN/SCC 

PT/SEC 

SLUG/HT693 

PAOIAN 

degree 6-P 

PT/6EC442 

PADIAN/SCC 


altitude  rate  a 

ALTITUOE-RATE  RATE  a 

vertical  acceleration  a 

elevator  OEPLECTION  a 

LlPT  CCEPPICIEHTt  CL  |a 
OHAG  CCEPPICIEHTt  CO  )a 
PUatP  available  a 

Plight  path  angle  a 


0.004P30  03  PT 
-0.4J6060  02  PT/6EC 
0.416210  01  PT/6eC4#t 
0.0  PT/SEC462 

0.0  PAOIAN 

0.363000  00 
. 0.307200-01 
0.173000  06  PT-L0P/6EC 


BEIGH'T  a 
PITCH  angle  ■ 
PITCH  PATE  a 
airspeed  a 

UCNSI1V  a 
ANGLE  OP  ATTACK  a 
TEMPERATURE  - 
ACCELERATION  - 
ANGLS-UP-ATTACR  PATEa 


O.J9900C  04 
>0. IOS640  00 
0.102270-01 
0.2O0J3U  03 
0. 232290-02 
O.aa 0000-0 1 
0.620GC0  03 
0.632970  01 
-0.OS024O-23 


LBP 

RAOIAN 

RAOIAN/SCC 

PT/SEC 

SLUG/PT443 

RACIAN 

DEuRCeS-R 

PI/SEC44C 

RACIAN/SEC 


ALTITUDE  a 
ALTITUDE  RATE  a 
ALTITUOE-RATE  RATE  a 

vertical  acceleration  a 

LLEVATGR  OEPLECTIOn  a 
LIFT  COEPPlCIENTt  CL  |a 
DRAG  CCEPPICIENTt  CO  |a 
POaEN  available  a 
PLIGHT  PATH  angle  a 


0.B0049O  03  PT 
-0.43I0ID  02  PT/SEC 
0.430160  01  PT/6EC442 
0.0  PT/SSC442 

0.0  RAOIAN 

0.393360  00 
0.307160-01 

0.173060  06  PT-L6P/6EC 
-0.161630  00  RAOIAN 


bCICHT 

PIICH  ANGLE 

PITCH  PATE 

Atpspceo 

uensitt 

ANGLE  CP  ATTACK 
TENPCNATURE 
ACCELERAT ION 
ANGLI-UP- ATTACK  MATE 


0.260960  03 
0.232320-02 
0.9o00SO-0l 
O.SAOROO  03 
0.E2299U  VI 
-O.0J902O-0S 


RADIAN 
PAOIAN/OtC 
PT/SEC 
■LUG/P T44J 

radian 

OCGRCES-R 
P T/SEC442 
RAOI an/sec 


ALTITUDE  a 

altitude  pats  a 

AGTITUOC'NATO  rats  a 

vertical  acceleration  a 

ELEVATOR  OEPLECTION  a 

lift  COEPPICIENTI  CL  |a 
DRAG  COEPPlCIENTt  CO  la 
PObER  AVAtLAOLE  a 

plight  path  Angle  a 


0.796190  03  PT 
-0.427440  02  PT/SEC 
0.443990  01  PT/Steaat 
0.0  PT/0EC469 

0.0  radian 

0.362613  00 
0.307030-01 

0.173010  06  PT-LOP/SEC 
-0.169600  00  RAOIAN 


OEIGHT  a 
PITCH  ANGLIt  a 
PITCH  RATE  a 
AIR6PEI0  a 
OEN6ITV  a 
angle  op  ATTACK  a 
TCHPtAATUHE  a 
ACCELERATIUM  a 
angle -UP-AT TACK  PATEa 


0.399900  04 
-0.I0I6I0  00 
0.199030-01 
0.26V6OO  03 
0.232390-02 
0.660220-01 
0.620000  03 
0.613390  91 
-0.019070-03 


LBP 

radian 

RACIAN/SEC 

PT/SEC 

SLU0/PT463 

RAOIAN 

OEGHEES-P 

PT/6EC442 

RAOIAN/SCC 


ALTITUOC 
ALTITUDE  RATE 
ALTITUOE-RATE  RATE 

vertical  acceleration 

ELEVATOR  OEPLECTION 
LlPT  CLEPPICIENTt  CL  I 
DRAG  CDEPPICIENTI  CO  1 
PO«CP  AVAILAOLE 
plight  path  angle 


0.791940  03  PT 
-0.422030  02  PT/SEC 
0.467610  01  PT/SEC#a2 
0.0  PT/SEC462 

0.0  PAOIAN 

0.392200  00 
0.306910-01 

0.172970  06  PT-LOP/SEC 
-0.197940  00  PADIAN 


OEIGHT  a 
PITCH  angle  a 
PITCH  HATE  a 
AIRSPEED  a 

angle  up  ATTACK  a 
1E4PCRATUPC  a 
ACCELERAT lOH  a 
ANGLES* ATTACK  RAtC- 


0.399900  04 
-0.99990IH'OI 
0.203910-01 
0.270190  03 
0.23237i^02 
9.960410-01 
0.020090  93 
0.603640  01 
-0.799390-03 


LBR 

RAOIAH 

OACIAN/9CC 

/T/SEC 

0LUG/PT643 

PAOIAN 

OEGPEE6-P 

PT/orC44t 

PAOIAN/SEC 


ALTITuOt 
ALTITUOS  PATE 

alTituoc-ratc  rats 
vertical  acceleration 

ELEVATOR  OCPLCCTtON 
LIRT  CDEPRICIEHTt  CL  | 
drag  COEPPICIENTI  CO  I 
POBER  AVAtLAOLE 
PLIGHT  PATH  ANGLE 


0.707730  03  PT 
-0.410200  02  PT/SEC 
0.471110  01  PT/6CC442 
0.0  PT/6tCa42 

B.O  RAOIAN 

0.391700  «0 
0.306790-01 

0.172940  06  PT-LOP/SEC. 


reight 

PITCH  angle 
PITCH  BATE 
A1R6PCL0 
OEnSITT 

ARGLE  UP  ATTACK 


0.399900  04  LBR 
•0.979460-01  OAOIAN 

B.207I3O-0I  RAOI an/sec 
a.270T6U  03  PT/SEC 
O.tSfAW^Ofl  SLUG/P  T463 
0.667620-01  RAOIAN 


ALTITUOC 
ALTITUDE  RATE 
ALTITUOE-RATE  RATE 
VERTICAL  ACCELERATION  < 
CLEWATOR  OEPLECTION 
LlPT  COCRPlCICNTt  CL  H 


0.T039T0  03  PT 
-0.413910  02  PT/SEC 
0.4044TO  01  PT/SCCR62 
0.0  PT/6CCRR2 

0.0  RAOIAN 

0.361200  00 


e<4Pf 

>(.CiL(kATtJh 
»mLC-UF-«I  tACK  flAtl 


O.S2i>OUd  03  0E6»k'eS«*i 
0*&«3a«0  1)1  PT/1ieC»«2 
•OaTroaTO^OJ  «*DI*)«/S€C 


Ot<«e  <0(.PMCIEMTI  ( 
POaCH  available 
PLI&HT  PAtM  AMlE 


i)»3«t>«ro-4l 
OatPiBOJ  0« 
-«»tB33tO  00 


• lUKT 
PI1CH  AHCLE 
OlTCn  AAT6 
AIM»PtS» 

OENVil V 

AKwLA  wP  ATIACK 

temperature 

ACCELIRAT  iON 
AKGlb*OP>ATTACR  NATE 


OaJOOOOO  OA 
>l)*«S4»frC>-OI 
T>)-OI 
o.ariaru  o3 
0*232«3C»<>E 
a«6SoA 30-01 
0(920000  OJ 
0(»OaOIO  01 
-OaToOS 30-03 


LMP 

radian 
RADIAN/ SEC 

PT/sie 

9LU<a/PT**J 

radian 

OEGREES-N 
PT/SEC*«2 
RAOl AN/SEC 


altitude 
altitude  rate 

ALTtTUUE-RATc  NATE 

vemtical  acceleration 

ELEVATOR  OEPLECTION 
LIPT  COEPPICIENTI  CL  ) 
UNAS  COEPPICIENTI  CO  I 
POaER  AVAILABLE 
PLIGHT  PATH  angle 


OaTTOAOO  03 
-OaAORAOO  02 
OaAOTOrO  01 
OaO 
OaO 

0(390003  00 
«(30«9M>-01 
OalTEOSO  OB 
-0(191140  00 


>EIgRT 
>ITCH  angle 
>|TCM  HATE 
klN^aPICC 
>LNSITT 

kNGLE  UP  ATTACK 
rEMPtRATURE 
iCCElEHATION 
tM.^fe-LP-A1TACK  RATE’ 


O(3«t00D  04 
-0(033320-01 
0(214190-01 
0(271090  03 
0(232400-02 
0(996100-01 
0(920000  03 
0(974110  01 
-0(741090-03 


LBP 

radian 

RACIan/SEC 

PT/SEC 

9LU6/PT443 

radian 

DEGREE 9-N 
PT/SEC442 
RA0IAN/9EC 


altitude 
altitude  rate 
altituoe-ratc  rate 
VEHTICAL  ACCELERATION 
ELEVATUR  DEPLECTION 
LIPT  COEPPICIENTI  CL  I 
DRAG  COEPPICIENTI  CJ 
PC4ER  AVAILABLE 
PLIGHT  PATH  ancle 


0(779400  03 
-0(403390  02 
0.910710  01 
OaO 
0(0 

0(390320  00 
a(3«»44O-0l 
0(172010  06 
-0(140040  00 


■EIGHT 
PITCH  AnGLC 
PITCH  RATE 

AIKNPf  fei) 

OEnSI f 7 

angle  up  attack 

TEMPExATUhE 

acceleration 

ANCLL-UP-ATrACK  RATE 


0(217970-01  RACIAN/9EC 
0(272320  03  PT/SEC 
0(232400-02  SLUC/PT443 
0.339360-01  radian 
0(920000  03  DEGRECf-R 
0.9O4I40  01  PT/9EC442 
•0(723340-03  RADIAN/SEC 


altitude 
ALTITUDE  RATE 
altitude-rate  rate 
vertical  acceleration 

ELEVATOR  OtPLECTIUN 
LIPT  COEPPICIENTI  CL  I 
UMaG  COEPPICIENTI  CO  I 
POaCR  available 
PLiONT  PATN  angle 


0.771300  03 
-G(90B300  02 
0(923900  01 
0.0 
0(0 

0(309340-01 
0(172770  06 
-0(149710  00 


AiNS/rcj 

UPNSITT 

anuLE  op  attack 
TEMPERATURE 
ACCELEMATIDN 
anglp-up-attack  pate 


0.399600  04  LBP 
•Ua6696IO-OI  RADIAN 
0(220020-01  NAOIAN/SEC 
0(273000  03  PT/SEC 
0(232910-02  SLLG/PT44  3 
0(994690-01  radian 
0(920000  03  OEGRECS-P 
J.BiAllU  01  PT/9EC44Z 
-0(704070-03  RALIAN/SEC 


ALTITUDE 

ALTITUDE  RATE  < 

altituoe-rate  hate 
vertical  acceleration  > 

ELEVATOR  DEPLECTION 
LIPT  COEPPICIENTI  CL  I' 
ONAC  COEPPICIENTI  CO  | 
P09ER  available 

Plight  path  angle 


0.797433  03 
-0(303060  02 
0(936200  01 


0(340410  00 
0(394230-01 
0(172730  06 
-D(14449D  00 


■EIGHT 
pitch  angle 

PITCH  RATE 

AIRSPECO 

UENJITT 

ANGLC  OP  ATTACK 
TEMPENATUNL 
ACCLLERAI  UN 
ANGLC-OP-ATTACK  RATE 


0(390900  U4 
-OaB9T99IP-gi 
0(234200-411 
0(273630  03 
41(3  32  9 40- 02 
0(993090-0  I 
0(920000  03 
0(944030  01 
-0(989610-03 


radian 

RAOIan/SEC 

PT/9EC 

SLUG/P T443 

RADIAN 

UPCREES-R 

PT/SEC4*2 

RADIAn/ScC 


AlTI TUOE 

altitude  rate 
altitude-rate  rate 
vertical  ACCELERATIuN 
elevator  DEPLECTION 
LIPT  COEPPICIENTI  CL  I 
DRAG  COEPPICIENTI  CO  I 
PCBER  available 

Plight  path  ancle 


0(763933  03 
-0(367660  02 
0(946630  01 
OaO 

0.0 

0(346070  00 
0(3661340-01 
0.172900  09 
•0(142190  90 


■EIGHT 
PITCH  ANGLE 
PITCH  Rate 
AIRSPEED 
UEnSI Tt 

■ 64-lc  op  attack 

TwMPuRATuRC 
ACCELERATIUN 
angle-uP-attack  rate 


0(399690  04  LBP 
-0(644970-01  R44)IAN 
0(227420-01  RACIAK/SCC 
0(274170  03  PT/SEC 
0(232970-02  SLU4I/F1443 
DaC932Cl)-01  RADIAN 
0(920000  03  OEGREES-H 
0. 933900  01  FT/SEC*42 
-0(9u9674)-03  radian/sec 


alt ITuCE 
ALTITuOk  rate 
alt  ITUOE-RATE  rate 
vertical  ACCELERATION 
elevator  DEPLECTION 
LIPT  CLEPPICIENTl  CL  I 
DRAG  COEPPICIENTI  CO  |i 
P09ER  AVAILABLE 
plihht  path  AN-LE 


0(799960  03 
•0.3621ID  02 
0(991160  01 
0(0 
0(0 

0(340990  00 
0(386033-01 
0.172940  06 
-0(139823  00 


>1TCh  angle 
•ITCri  HATE 
‘IRSPECO 
lENSl  I ( 

NGLE  UP  ATTACK 
EMPERATURE 
iCCELEHATION 
>NGLE-0P-ATTACK  RAT< 


0a3«9P9L  04  LdP 
-0(62207i)-0l  HAOIAtl 
0(230960-01  RkGIAN/SEC 
4)(27«70U  03  FT/SEC 
0(232990-02  SLUG/FT4*3 
0o92420-4)I  KkOIAN 
0(320000  03  OEGREES-R 
0(923710  01  FT/SfcC442 
-0(691130-03  RAOIkn/ScC 


4lt iTuoe 
ALTITUDE  RATE 
altitude-hate  rate 

VERTICAL  ACCELERATICN 
LLLVATUH  OLFLECTIUN 
LIFT  CUEFPICIENTI  CL  I 
DRAG  CCEPFICICNTI  CD  I 
PUaER  available 
Plight  path  angle 


0.799890  03 
-0(376430  02 
0(973360  01 
OaO 
0(0 

0(348130  00 
0(389930-01 
0.172600  06 
-6.137470  00 


EIGHT 

ITCH  ANGLC  J 

ITCH  RATE 

IhSPEEO  I 

ENllIV 

N4H.C  OF  attack 
EMPERATURE  < 

CCCLEHATILR 
NGLE-4JF-ATTACK  RATE' 


0(39989D  04  L6F 
•Oa 79B89D-0I  RAOIKN 
U(EJ3c.60-01  RAOIAn/SEC 
0.279220  03  FT/SLC 
0(232623-02  SlUC/PT4*3 
0(991970-01  RACIAn 
0.320000  03  OEgHCE9-R 
0(9134UO  01  PT/SEC402 
•0(9336IU-0J  RAOIAN/sEC 


ALTITUDE 

altitude  rati 
altitude-hatc  rate 
vertical  acceleration 
Elevator  ociLECTtkJN 

LIFT  COEFFICIENT!  CL  } 
DRAG  CCEPFICICNTI  CO  I 
POMER  available 
PLIGHT  PATN  angle 


0.792I9U  03 
-0(370940  01 
0(969390  01 
0.0 
0.0 

0(347730  00 
0(389030-31 
0(172990  09 
-0(139060  00 


pEIGhT 
PITCH  angle 
PITCH  rate 
AIR  SPEED 
OCNSITT 

ANGLC  OP  ATTACK 
TEMPERATURE 
ACCELERATIUN 
ANGLE-OP-ATTACK  RATE 


OaJVVbOC  04  LBF 
-0(77a3*0-01  RADIAN 
0(239690-91  HAOlAN/SEC 
Oa  279720  OJ  PT/SEC 
0(232440-02  SLUG/PT443 
3(991390-01  RACIAN 
0(920000  03  0EGREE9-R 
0(903200  01  PT/SEC442 
-0aul63OO-U3  RACIAN/SEC 


ALTITuOfe 
ALTITUDE  PATE 
ALTITUOE-NA TE  RATE 
vertical  ACCELERATICIN 
ELEVATOR  DEFLECTION 
LlPt  COEPPICIENTI  CL  > 
DRAG  COEFFICIENT!  CO  I 
punch  available 
FLIGHT  PATH  Angle 


0(74  0480  03 
-0(394730  02 
0.997160  01 
OaO 
0(0 

0.347330  00 
0.389740-01 
0(172913  06 
-0.132970  00 


MEIGHT 
PITCH  ANCLE 
PITCH  RATE 
AIRSPLE4) 

DENS  IT V 

ANGLE  CP  attack 
TENPEHATURE 
ACCELERATION 
ANCLC-<r-ATTACK  RATE 


0(390690  U4  L8P 
-0(79l92D-01  radian 
0(239690-01  RAOiAN/SEC 
0(276220  OJ  PT/SEC 
0(232670-02  9LUG/PT4*! 
0(990740-01  HAOIAN 
0(920000  03  UCGRCCS-R 
0(492600  01  P1/SEL4*2 
-0(699200-03  RACIAN/SEC 


altitude 
altitude  rate 
altitude-rate  rate 
vertical  acceleration 

ELEVATUR  DEPLECTIUN 
LIFT  CUEPPICIENTI  CL  I 
DHAG  COEPPICIENTI  CO  |i 
PUbER  AVAILABLE  < 

Plight  path  angle 


0(744060  03 
•0(390700  62 
0.906770  01 
OaO 
0.0 

0(349990  «0 
0(389690-01 
0(172460  06 
-0(130230  00 


EIGHT 

ITCH  ancle 
ITCH  NATE 
IRSRUO 
ENSITV 

NGLI  OP  ATTACK 


0(399890  04  LMP 
-0(727410-01  RAOIAn 
0(242990-01  RAClAN/SeC 
0(276710  03  PT/SEC 
0(232690-02  9LUG/FT443 
6(990190-01  RAOIAn 


altitude 
altitude  rate 

ALI ITUDE-RATC  RATE 

vertical  acceleration 
clevaTor  OEFLECTIUN 
lift  COEPPICIENTI  CL  1 


0(T4|300  03 
>0(392990  02 
0(620190  01 
0(0 
OaO 

0(346660  66 


757 


1 T£Ml»£B«TUHe  ■ 0«S3»«0i>  03  0C«fleC>-«  1 OMAO  COCI*PtCICMT<  CO  !•  «440»0ro-0l  • 

1 ACCCLINATION  • 0*«i3»3O  01  PT/»eC««4  1 OUMOA  AVAIkAOCC  • 0*172410  0*  AT-LOT/SCC  « 

1 AAmLC-C^'-ATIACK  AaTCb  -••OOfJIO'OJ  OAOIAM/seC  1 AtlOMT  OATH  ANOCI  • -0*1277*0  00  NAOI AN  • 

1 1 • 

1 

1 aeiOHl 
1 OITC*  ANCLC 
1 oitch  oat  I 

j AlASOfCO 

OAtA  01  tM  1 OCNOIlT 

1 ANOkC  00  attack 
1 TCNOfMAIURC 
1 ACCCLtNATlOH 
1 AHCCf -00- ATTACK  AATI 
1 

1 • 

0*JS«ATO  04  LBO  | ALTITOOE  ■ 0*737010  03  OT  • 

-0*703010-01  RAOIAN  | ALTITwOC  RATI  ■ -0*34*290  02  PT/tIC  • 

0*24*300-01  RACIAN/SEC  1 ALTITooE-RATE  RATE  ■ 0**31400  01  PT/0EC402  • 

0*177100  03  Or/SCC  i VfchTiCAL  ACCELERA7I0N  • 0*0  0T/ICC«4t  • 

0*232720-02  0LUC/0T443  | ELEVATOR  OCOLECTION  • 0*0  RAOIAn  • 

0*040SO»'OI  RAOIAN  1 LIOT  COLOOlCIENTI  CL  !■  0*34*220  00  • 

0*330000  T3  OCCREEO-R  1 0H4C  COCOOICIENTI  CO  >■  0*300400-01  0 

0*472120  01  0T/SEC442  | POVER  AVAILAOLE  - 0*172370  0*  OT-LOPOOEC  4 

*40IAN/SeC  i fLl6HT  FATM  90  HA9IA«<  • 

j • 

1 

1 ■CICHl 
1 OITCH  ANClC 
1 OITCH  NAT( 

1 AiNsoceo 

OATA  OT  1*3  1 OCNS  it* 

1 ANSLC  OO  ATTACK 
1 TCNOCAATWAC 
1 ACC2LIKATION 

1 

1 • 

0*39V00J  04  LOO  I ALTITUDE  • 0*734300  03  PT  • 

-a>*7033l>-01  AAOIAN  | ALTITUDE  RATE  ■ -0*339030  02  OT/OEC  • 

0.2ARI0O-01  RAOIAN/OEC  1 ALTITUDE-RATE  RATI  • 0**42420  01  PI/SECO*!  • 

0*277**0  CJ  OT/SEC  j VERTICAL  ACCELERATION  ■ 0*0  OT/OEC**!  • 

0.E32T4O-02  fLUC/7T4*3  | ELEVaTCH  OE7LECT1UN  ■ 0*0  RAOIAN  • 

0*0**020-01  RAOIAN  | LIOT  CUEOOICIENTI  CL  l«  0*340160  00  • 

0**20000  93  OECLCE»-R  | OLAC  COEOOICIENTI  CO  1*  **S*O40l>>0l  « 

e**0l*00  01  0T/0EC442  | POREH  AVAILAHLC  - 0*172320  0*  OT-LOOOOEC  • 

-0*0*0170-03  R*0I*N/»EC  ( OLICHT  PATH  ANCLE  • -0*I2274U  00  OAOIAN  • 

j • 

1 

i aiisnt 

1 OITCM  AN04.C 
1 OITCO  AATI 
( AIRAOfCJ 

CAT*  OT  2A*  1 OLM*IT* 

1 aa<^b  to  attack 
1 TLHPCAATuNC 
j ACCILIAATION 
1 AAULC-U'-ATTACK  NATf 
1 

1 • 

0*309090  0*  LUO  | ALTITUDE  ■ 0*T3l0tD  03  PT  • 

-0*4933*0-01  RACIAN  I ALTITUDE  RATE  ■ -0*333490  02  OT/OEC  • 

0*2900*0-01  RADiAN/OCC  1 ALT! TUOE-RATE  NATE  ■ 0*093230  01  0T/*fC*42  • 

0*270110  03  0T/9EC  I VERTICAL  aCCElERATIUN  - 0*0  P1/0ECa«2  • 

0*2327*O-02  0LUC/0T441  | ELEVATOR  OEOLECTIUN  ■ 0*0  RAOIAN  * 

0*94R4RU-0l  RAOIAn  j LIOT  COEOOICIENTI  CL  )■  0*340923  00  • 

0*920000  03  0ECPEE9-R  1 URAC  CUCPOICItNTI  CO  !■  0*309320-01  • 

0*491210  01  01/9EC442  1 PupER  AVAILARLE  - 0*172200  0*  0T-L00/9EC  * 

-0**32920-03  RAOIAN/OEC  1 OLICHT  PATH  ANCLE  ■ -0*120190  00  RAOIAN  * 

1 • 

1 

1 aCICOT 
I OITCh  AhOLI 
1 OnCH  B*Tc 
1 AlHbPIlC 

1 ANCti  00  ATTACK 
I TkM*>;k*TUHe 

1 ACCAteAATIUH 
I AMtt-OO-ATTACK  RATC 
1 

1 * 

0*34**90  04  LOO  j ALTITUDE  ■ 0*717710  03  OT  • 

-**02Riru-0i  radian  | altitude  rate  a -0*32*a*D  02  OT/SEC  • 

0*2*3490-01  RAClAN/SEC  1 ALTITUDE-RATE  RATE  ■ 0*»*303a  01  0T/SEC442  * 

0*2T0**D  03  OT/SEC  j VERTICAL  ACCELERATIUN  - 0*0  0T/9EC492  * 

e*2327*v-a2  0LUC/ET44J  j ELEVATUR  OCOLECTION  - 0*0  RAOIAN  • 

0.9*7990-01  RAOIAN  j LIOT  COEOOICIENTI  CL  **3491*0  00  • 

0.02000D  03  OCCHCES-H  1 ORAC  CUEOOICICNTI  CO  )■  0*3*924»-0l  • 

*•442710  01  0T/SCC4V2  j PCVKH  AVAILARLE  a 0*172230  0*  OT-LOO/OCC  0 

-0*91*070-03  RAOIAN/SCC  1 OLICHT  PATH  ANCLE  - -0*117*10  *0  RAOIAN  * 

1 • 

1 

1 4FI0HT 
1 OITCM  AMC4.C 
1 •'ITCH  oat* 

1 AlAOOtCD 

CATA  OT  2*«  ( DtNaITT 

1 ANGtk  CO  attack 
I TI>40eK*TUNE 
1 ACCELINATION 
1 ANa.C^O-ATT*CK  KATE 
1 

) • 

0*399090  04  IBE  | ALTITUDE  a 0*714470  03  PT  • 

-0**«2*91>-0l  RAUIAN  1 altitude  RATC  a -0*320170  02  0T/9CC  • 

0*2**07D-0I  HACIAN/SCC  1 AlT 1 TUBE-RATE  RATC  - 0**74220  01  0T/9CC44I  * 

0*270990  03  OT/SFC  I VERTICAL  ACCELERATION  a o*0  0T/9CC**2  .* 

0*232010-02  0LUO/0T443  1 ELEVATUR  OEOLECTIUN  a g.*  RAOIAN  * 

0*k*7440-01  RAOIAN  j LIOT  CUEFOlClENTI  CL  |a  0*3*4070  00  * 

0*920000  03  0ECHCE9-H  | 0R4C  CCLFOICICNTi  CO  !■  0*309170-0l  * 

0*430170  Dl  0T/9CC**!  1 POvEN  AVAILAM.C  a 0*172190  0*  OT-LOO/OCC  a 

k 9 

1 

1 ■!!«** 

1 PITCH  AM6LC 
1 PITCH  KATE 
1 A IK  fPEEO 

l>ATA  OT  tor  1 DEHttTT 

1 ANCkC  OP  attack 
1 rCMPEKATUKK 
j ACCELIKATION 
I A NUA -OP- ATTACK  RATE 
1 

f • 

-0*97*990-01  RAOIAN  I ALTITUDE  OATS  a -0*319300  02  PT/9EC  * 

0*299*91^01  RAOIAN/Sec  1 AL 71 TUOE-RA TC  HATI  a 0*004400  01  PT/OE<**l  * 

0*279420  03  OT/SEC  I VERTICAL  ACCELERATION  ■ 0*0  OT/SEC*ai  * 

0*292030-02  ■,UC/FTa*3  1 ELEVATCR  DEFLECTION  a 0*0  RAOIAN  • 

0*94a9SU-01  RAOIAN  I LIOT  COEOOICIENTI  CL  l>  0*3449*0  00  * 

0*»2000U  03  0ECREC9-R  j ORAC  COCOOICIENTI  CO  |a  0*309100-01  • 

AACIAN/SEC  1 FLIOHT  9ATH  AMLE  • ••  AAPIAN  « 

I • 

1 

1 kcisht 
1 PITCH  AH4LC 
j PITCH  RATI 
1 AIKOPIla 

1 AN64.I  OP  ATTACK 
I TINPCRATURC 
j ACCCCIKATiaN 
1 ANAUt-OP-ATTACK  RATE 
1 

•*AA»»*A**********A***«***A****OAA* 

1 

( •ElfiNT 
1 pitch  AN04.E 
1 PITCH  KATE 
1 AIKlPcro 

1 ANU.E  UP  ATTACK 
i TENPERATURE 
1 ACCELERATION 
1 ANOLE-OP-ATTACK  KATE 
1 

1 • 

-0*990970-01  radian  1 ALTITUDE  RATC  ■ -0*30*4RO  02  OT/OCC  * 

0*232**0-02  OLUC/OTaaj  | ELEVATOR  OCOLECTION  a g.g  RAOIAN  * 

0*94**70-01  HAOIAN  t LIOT  COCOOICIENTI  CL  |a  0*3442*0  00  • 

0*9200dU  03  OkCRCCS-H  I URAC  CUCOOICIENTI  CO  )a  0*309030-01  « 

0*409030  01  P1/SCC**2  | ROVER  AVAILABLE  a 0*172100  0*  OT-LBP/SEC  * 

1 • 

1 • 

-*.»2«r«u-ul  RROIAK  1 altitude  rate  a -**2*»««D  02  PT/9CC  * 

0*2*3430-01  RACIAN/SEC  1 ALT  1 TUOC-R ATE  RATS  a O.T04000  01  PT/9CC**I  * 

0*2*0240  03  RT/SEC  I VERTICAL  ACCELERATION  ■ 0*0  PT/SeC**2  • 

0*292R70-02  tLUC/0T**3  1 ELEVATOR  OCOLECTION  • 0*0  RAOIAN  * 

0*9*a0ll>-0l  RAOIAN  I LIOT  COEOOICIENTI  CL  1*  0*349970  00  • 

CaSfOOOD  09  OECRcCS-R  | OHAC  COCOOICIENTI  CO  )a  0*3049*3-01  • 

0*999420  01  FT/9EC**2  j PLVCR  AVAILABLE  a 0*I720SU  0*  01-L00/SCC  • 

-0*494«3O-0J  RADIAN/SEC  1 OLICHT  OATH  ANCLE  a -0,107000  00  RAOIAN  • 

I a 

1 

1 REIRMT 
1 PITCH  ANCLE 
1 PITCH  rate 
I A|R*PIEB 

CATA  PT  toil  1 OENIITT 

1 ANCLE  OP  ATTACK 
1 TENPERATUKE 
1 ACCELEAATtUN 
1 ANCLE-OO-ATTACK  OaTE 
1 

1 • 

0*J«V«00  04  LBO  1 ALTirUDE  ■ 0*712220  03  OT  * 

-0**«070l>-0l  RAUlAN  j ALTITUDE  RATC  - -0*292400  02  OT/SEC  * 

0*2*9793-01  RACIan/ICC  j ALT ITUOE-RATC  RATC  ■ 0*713900  01  PT/tCC*a|  * 

0*200*30  09  OT/SEC  1 VERTICAL  ACCELERATION  ■ 0*0  OT/SCCoaE  * 

0*232290-02  SLUC/0Ta*3  1 ELEVATUR  OCOLCCTION  - 0*0  RAOIAN  * 

**S*S9*0-01  RAOIAN  1 LIFT  COEOOICIENTI  CL  )■  **3«3*90  00  a 

0*910000  09  0ECMEE9-R  j ORAC  COCOOICIENTI  CO  |a  0*3B4090-OI  a 

0*3*7790  01  0T/SCC*a.2  1 POVER  AVAILARLE  a 0*172010  0*  OT-LOP/tCC  * 

-0*439040*03  RAOIAN/SEC  1 OLICHT  OATH  ANCLE  a -0*104390  00  RADIAN  4 

1 a 

1 

1 RElCHl 
1 PITCH  AMCLE 
i PITCH  MATE 
1 AIRRPtED 

OATA  PT  Ml  1 OENftITT 

1 ANCLE  DO  ATTACK 
1 TEKPCKATUPI 
i ACCELERATION 

i 

1 • 

-9*471*00-01  RAOIAN  1 ALTITUDE  RATE  ■ *0*20*220  02  OT/SEC  * 

e*2*0«>20-0l  RAOIAN/SEC  1 ALT  1 TUDC-RATE  RATE  a 0*729073  *1  0T/9BC*a2  • 

0*201010  03  OT/SEC  1 VERTICAL  ACCELERATION  > 0*0  0T/SCC*42  • 

0*232011^01  SLUC/0T443  | ELEVATOR  DEFLECTION  - 0*0  RAOIAN  • 

e*k*BI30-01  RAOIAN  1 LIFT  COCOOICIENTI  CL  !■  0*349410  00  a 

OaStOOOU  03  0C6REE»-R  | ORAC  COCOOICIENTI  CD  >a  0,34*030-01  • 

0*377140  01  OT/kECaal  j OUVCR  AVAILARLE  a 0*171970  D*  OT^RO/tlC  0 

•0*429070-09  RAOIAN/SCC  | OLICHT  OATH  ANCLE  a -0*101*70  *0  AAOIAN  * 

I • 

I 

t REICHT 
1 PITCH  ancle 
I PITCH  OATS 
1 AIRSKCEO 

EATA  PT  Mi  I DCnIITV 

I AOCLI  00  attack 

1 * 

0*390*93  04  LBO  | ALTITUDE  ■ BaTOUClO  03  OT  • 

-0*444*90-01  RACIAN  1 ALTITUDE  RATE  ■ -0*277990  02  OT/SEC  a 

0*27D2tkW0t  RACIAN/SfC  1 A LT 1 T UOC-RAT E RATE  • **791*30  01  0T/9CC**2  * 

0*2OI3«D  03  FT/SBC  | VERTICAL  ACCELERATION  > 0*0  0T/SEC*42  * 

0*232930-02  SLUC/OTaaJ  | ELEVATOR  OCOLECTION  ■ 0*0  RAOIAN  • 

0*944710-01  RAOIAN  j LIFT  COCOOICIENTI  CL  1*  0*341190  00  * 

iEM**c«*TUiifc  - ••toSAoao  <14  eeeHCfcS'H  | mm  cocp#icio»ti  co  !•  • 

«CCCt.(»«TlbM  ■ ««Jc**«0  01  M/SEC**t  | OCaC*  AVAILAOCK  • 0*1  f 1*40  *0  *t'*t.*0/StC  • 

ANCLC^UO-ATTAM  HATM  •••AIOOIO'OJ  MAO|AN/CtC  I fLlSHI  OATH  AM4.K  ■ •0«*0*AOO-OI  RAOIAH  • 


DATA  01  4*4 


•CIChT 
OirCH  ANfiLC 
OUCH  HAtK 
AlHSOEEil 
JCNSnv 

ANM.C  Of  ATTACK 
TtMOCOATUAt 
ACCCLCRATION 
ANCCA-Of-ATTACK  HATC 


«0**1TSaO-0I 
«.«r«j*D><>t 
OatOITAD  «|J 
9««4t*9l>-41 
0»S«41li>«01 
o.*40oea  03 
0*399000  01 
•0*3*0160-03 


LOf 

OAOtAN 

KACIAN/seC 

fT/sec 

9cU«/fT**3 

oaoian 

oeftoeet-o 

fT/secf«« 

HAOIAN/9CC 


ACIITbOC  - 
ALTITUoe  OATC  ■ 
AI.T1TUDC'«AATC  AATI  • 

vertical  acceleration  ■ 

ELEVATOR  OEfLCCTlUN  ■ 
LIOT  COKfflClENTI  CL  !• 
MAC  COEffICICNTf  CO  !■ 
OCVER  AVAIL AOLt  - 
OLICHT  OATH  ANCLE  • 


0*703770  03  OT  • 
•0*370900  Ot  fT/tEC  * 
0*7«07«0  01  01/90C«*E  • 
0*0  0T/3EC9*I  * 
0*0  Raoian  • 
0*3*3*00  0*  • 
0*304710-01  • 
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The  sample  output  reproduced  here  is  intended  to  show  generally  the  type 
of  output  which  wi I i be  obtained  from  the  program,  including  the  final  data 
format  and  the  plotted  results.  Because  only  six  iterations  of  the  Newton- 
Raphson  procedure  were  used  in  the  interests  of  saving  computer  time  and  report 
space,  the  results  are  not  as  accurate  as  those  which  can  be  obtained  with 
additional  iterations.  As  mentioned  earlier,  with  29  iterations  a fit  error 
of  1.33  X 10“^^  was  obtained  in. contrast  to  the  present  value  of  5 x 10“^, 

Each  additional  iteration  requires  an  average  of  7 minutes  of  computer  time 
on  the  local  computer  (IBM  370/165).  Approximately  4 minutes  is  required  for 
compilation  and  linking  and  20  minutes  for  execution  of  the  preliminary 
procedures,  finai  data  computation,  and  plotting.  A full  29  iterations  would 
therefore  require  about  227  minutes.  The  results  shown  here  accomplished 
compile,  link,  and  go  in  55  minutes.  All  times  are  approximate  because  actual 
computational  time  is  dependent  on  the  computer  workload  at  the  time  the  job 
is  processed. 


One  final  note:  FDR2  employs  the  subroutine  LLSQAR  to  solve  systems  of 

equations  of  the  type  Ax  = b by  obtaining  the  pseudo- inverse  of  A.  This  is  a 
computing  center  library  routine.  It  was  selected  from  among  the  available 
library  routines  after  some  experimentation  because  it  yielded  the  best  results. 
The  superior  results  are  thought  to  be  due  to  its  use  of  double  length  words 
(i.e.,  32  decimal  digits)  for  the  matrix  multiplications  and  additions,  a 
feature  shared  by  none  of  the  other  library  routines.  Since  the  A matrices 
found  in  FDR2  are  always  somewhat  ill-conditioned,  this  additional  precision 
is  apparently  necessary  to  obtain  reasonable  results.  In  fact,  additional 
precision  beyond  32  decimal  digits  would  be  desirable  because  tests  of  the 
product  AA~i  or  A'^A  Indicate  that  the  size  of  the  off-diagonal  elements  may 
vary  from  10“/  to  10“^®  times  the  size  of  the  diagonai  elements.  Since  the 
routines  which  perform  the  doubie  word  arithmetic  in  LLSQAR  are  available 
locally  only  in  assembler  versions,  they  are  not  reproduced  here.  The  reader 
desiring  to  install  FDR2  at  his  own  instailation  shouid  substitute  some 
alternate  matrix  solver  for  LLSQAR,  taking  care  to  provide  at  least  32 
decimal  digit  precision. 
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A NOTE  ADDED  IN  PROOF 


It  was  noted  on  page  767  that  several  subroutines  of  the  LLSQAR  com- 
puter library  package  were  available  locally  only  in  assembler  versions. 
Since  such  versions  are  not  readily  transferable  to  other  installations, 
they  were  not  reproduced  for  this  report.  However,  during  the  time  the 
report  was  undergoing  review  at  the  Langley  Research  Center,  it  was 
possible  to  prepare  Fortran  versions  of  these  routines.  Copies  are  here- 
with appended.  These  routines  were  written  to  take  advantage  of  the 
newly-installed  Fortran  H-extended  compiler.  For  this  reason  the  reader 
will  note  the  Implicit  Real  *16  and  Q specifications  for  the  number  of 
digits  (35)  to  be  used  in  calculations.  If  only  16  digits  are  available, 
the  Q should  be  changed  to  D,  the  Implicit  statement  to  Real  *8,  and  Z 
in  VXPMUL  should  read  Z = 2. ODD  **  27.  When  the  calculations  are  per- 
formed on  CDC  machines  in  double  precision  the  exponent  in  Z should 
remain  at  55. 

The  installation  of  the  extended  precision  compiler  also  made  it 
possible  to  determine  the  effect  of  increased  precision  on  the  trajec- 
tory integration  and  the  Newton-Raphson  solution.  Using  the  theo- 
retical coefficients  to  compute  the  trajectory  the  various  tolerances 
obtained  were 


Double  Precision 

Extended  Precision 

Altitude 

.49921  X 10"^^ 

.4368  X 10“^^ 

Y 

.22258  X 10"^^ 

.22071  X 10"^^ 

• 

Y 

.26159  X 10"^^ 

.261417  X lO"^^ 

Weight 

N/A 

N/A 

Energy 

N/A 

.1532055  X 10"^ 

Angle  of  attack 

N/A 

N/A 

When  the  extended  precision  trajectory  solution  was  submitted  to 
the  coefficient  extraction  routine,  the  fit  error  with  the  correct  model 
was  6.375  x 10”^**  in  contrast  to  6.41  x 10”^**  with  the  double  precision 
version.  Note  that  the  fit  error  obtained  using  the  theoretical  trajec- 
tory data  is  about  10”^^;  thus,  the  use  of  extended  precision  yields 
but  a small  Improvement  in  the  accuracy  of  the  trajectory  integration  at 
six  times  the  cost.  The  improvement  in  the  individual  values  of  yCt) 
and  Y(t)  was  also  modest,  occurring  generally  in  the  fifth  or  sixth 
significant  digit.  This  would  Indicate  that  precision  is  not  a problem 
(if  one  carries  at  least  16  digits) ; rather  the  problem  appears  to  lie 
in  the  computational  method  employed.  The  largest  errors  are  observed 
to  occur  where  y is  changing  rapidly  and  has  an  appreciable  value.  This 
would  suggest  that  the  order  of  the  approximating  polynomial  in  the 


predictor-corrector  should  be  increased  from  the  current  value  of  5 to 
perhaps  7.  The  initial  Runge-Kutta  method  should  then  also  be  increased 
from  4th  order  to  7th. 

A more  significant  improvement  resulting  from  the  use  of  extended 
precision  is  obtained  in  the  matrix  manipulations.  As  a check,  AA"^ 
is  calculated  after  the  solution  for  the  change  in  coefficients.  In 
double  precision,  the  off-diagonal  elements  may  reach  10*“^.  In  extended 
precision,  they  are  less  than  10~^^.  Values  of  this  low  magnitude  are 
necessary  before  one  can  confidently  accept  the  calculated  changes  in 
the  coefficient  values. 

Also  examined  during  the  period  the  report  was  under  review  was  the 
adequacy  of  the  power  and  drag  models  for  representing  the  actual  flight 
data.  Three  changes  were  found  to  improve  the  quantitative  fit  error 
and  the  qualitative  agreement  with  the  power  and  drag  determined  by 
steady-state  methods  by  a modest  amount: 

1.  A weight  bias  of  +700  was  introduced  to  account  for  the  weight  of 
the  aircrew  and  other  items. 

• • 

2.  A term,  Cj^  (h  + W/g),  was  added  to  the  drag  representation  to 
account  for  the  7 excess  power  effect  on  drag  due  to  lift,  etc. 

3.  A factor,  (a^  - 0.l65)/(a  - 0.165),  multiplied  the  power  to  a 
account  for  altitude  changes  during  maneuvers. 

However,  a major  improvement  in  both  the  agreement  with  steady-state 
test  results  and  in  the  fit  error  was  obtained  by  applying  a small  bias 
(<1®)  to  both  a and  0 and  a small  non-linear  gain  change  (0.3%  increase 
at  max.  value)  to  0.  The  results  of  these  changes  are  shown  in  the 
attached  figures.  Note  that  the  qualitative  agreement  with  the  drag 
and  power  obtained  by  Holmes  in  steady  flight  is  quite  good. 
Quantitatively,  the  maximum  drag  difference  is  about  4.5%  and  the  power 
difference  is  about  2.5%.  The  fit  error  of  3.37  x 10”^  is  the  lowest 
achieved  to  date.  Additional  improvements  in  fit  and  agreement  with 
steady-state  test  results  can  be  expected  from  further  experimentation 
with  gain  and  bias  corrections  to  a,  0,  and  W.  However,  since  the 
effort  has  been  empirical  to  the  present  time,  progress  has  been  slow 
and  expensive. 

It  was  also  possible  to  try  a coefficient  extraction  with  the  level 
flight  acceleration  data  using  the  same  bias  values  as  for  the  pullup- 
pushover.  Results  showed  a fairly  large  fit  error  and  poor  qualitative 
agreement  with  the  data  of  Holmes  until  the  0-gain  was  made  (1  - |0|). 
Then  the  fit  error  became  2.35  x 10“^  and  Cj^  matched  the  valued 
obtained  from  the  pullup-pushover  quite  closely.  Unfortunately,  the 
power  was  only  about  10%  greater  than  that  found  for  the  pullup- 
pushover  (see  following  figures)  whereas  it  should  have  been  consi- 
derably higher,  the  maneuver  having  been  conducted  at  4,000*  rather 
than  the  11,000*  altitude  of  the  pullup-pushover. 


This  experience  reinforces  the  earlier  evidence  that  small 
errors  in  the  a and  0 data,  and  to  lesser  extend  in  the  V,p,  and  W 
measurements,  can  influence  the  extracted  results  significantly*  It 
seems  evident  that  these  errors  must  be  equalized  (so  that  the  data 
are  then  relatively  self-consistent)  before  a trajectory  matching 
procedure  to  determine  the  proper  coefficient  values  can  be  employed 
successfully.  It  would  also  seem  to  be  true  that  the  error  equali- 
zation procedure  employed  in  FDRl  does  not  yet  yield  the  required 
degree  of  self-consistency. 

A more  extensive  discussion  of  one  of  the  plots  is  perhaps  neces- 
sary since  the  reviewers  have  raised  the  question  of  the  significance 
of  the  [-VV/g]  curve  shown  in  several  of  the  figures.  In  a conserva- 
tive system,  i.e.  one  in  which  there  is  no  dissipation  of  energy  by 
friction,  the  sum  of  the  potential  energy,  h,  and  the  kinetic  energy, 
V^/2g,  is  a constant  throughout  the  flight.  The  time  rate  of  change 
of  the  total  energy  is  zero: 

• VV 
h + — = 0 
8 

In  a conservative  system,  then,  the  plots  of  li(t)  and  would 

coincide.  Plotting  them  in  this  way  for  a system  which  dissipates 
relatively  small  amount  of  energy  through  friction  is  an  indication 
of  how  self-consistent  the  velocity  and  altitude  information  is 
during  maneuvers.  Note  that  in  figure  39i  the  kinetic  energy  “lags” 
the  potential  energy  until  a drift  is  applied  to  8.  Then  it  “leads." 
Normally  one  would  expect  that  the  potential  energy  would  be  greater 
than  the  kinetic  when  thrust  exceeds  drag  as  in  a pushover.  Thus,  one^ 
would  expect  that  for  a pullup-pushover  [-VV/g]  should  be  the  same  as  h 
or  lead  slightly  if  the  data  are  correct. 
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SUBROUTINE  VXPMUL  (UU,W) 
IMPLICIT  REAL*16  (A-H,  0-Z) 
COMMON/ VXP/WM.WL 


C***  MAKE  DOUBLE  LENGTH  WORDS 
E = O.OQO 

IF  (uu*w.LT.o.oqo)  E=i.oqo 
U=QABS(UU) 

V=QABS(W) 

Z=2.0Q0**55 

PP=U*Z 

AM=(U-PP)+PP 

AL=U-AM 

PQ=V*Z 

BM=(v-pq)+pq 
BL=V-BM 
C***  MULTIPLY 
CRM=AM*BM 

CCC= (AM*BL)+(BM*AL)  4AL*BL) 

CCM=CRMfCCC 
CCL=(CRM-CCM)+CCC 
C5V**  add 

IF(E.EQ.1.0Q)G0  TO  5 
RM=WMi-CCM 

IF(QABS(WM)  .GT.QABS(CCM))  SL=(WM-RM)+CCMfCCL4WL 
IF (QABS (WM)  . LT . qABS ( CCM) ) SL= (CCM-RM) +WMfWL+CCL 
GO  TO  9 

C***  SUBTRACT 
5 RM=WM-CCM 

IF(QABS (WM) . GT.QABS (CCM) ) SL=(WM-RM)-CCM-CCL+WL 
IF (QABS (WM) .LT. QABS (CCM))  SL=(-CCM-RM)+WMfWL-CCL 
9 WM=RMfSL 
WL=(RM-WM)+SL 
RETURN 
END 

SUBROUTINE  VXPZRO 
IMPLICIT  REAL*16(A-H,0-Z) 

COMMON/VXP/WM,WL 

WM=o.oqo 

WL=o.oqo 

RETURN 

END 

SUBROUTINE  VXPSTO(S) 

IMPLICIT  REAL*16(A-H,0-Z) 

COMMON/VXP/WM,WL 

S=WM 

RETURN 

END 
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